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Appendix I

PPOJECT YiORAIMDA

Appendix I includes the following materials:

A. kemorandum for Item-Writerso containing information
and instructions prepared for the individuals wto
constructed test items

B. Memorandum for Test Critics, containing information,
instructions, and illustrative material for persons
professionally engaged in scientific work who were
asked to criticize test items

C. Memorandum for Editorial Revierer, containing explana-
tion of materials and instructions for the editorial
critic who was asked to review final tryout forms of
the test

D. Vemorandum for Rationale Reviewers, containing expla-
nation of materials and instructions for critics who
were asked to review the rationales prepared for each
item as well as the items themselves

*
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American Institute for Research 21 April 1949

PROJkECT FOR• .THE DVVLOPMLNT OF SLUXTIOP' INSTRUMENTS

TO M•a•Rý APFTITUDES ?CR SCIENTIFIC WORK

UMORANDUM FOR ITE14-IWRITMRS

Latroduction

The present test development proj dct sponsoed by the Office of
Naval Researob4s, a continuation study undo.'taken upon completion of an

earlier project resulting in the determination of the critical requirements

for scientific personnel. The onoloeed lilt- f-critical requirements is

the outcome of that study, and will serve as the basic data for the preBset

project,

The objective of the p>~eeent researcn -h development of se-

lection instrument+s to measure aptitudes for scientific work. Specifically,

it is intended to develop test items to predict the critical re~uirements

identified earlier. Since the methodology of the test development project

rests to a great extent upon that of the preceding study, a summary of the

procedures followed in determining the critical requirements is given below,

Determiration of the Critical Requirements

The critifrI requirements are based on detailed descriptions of

observed on-the-3ob behaviors which were judged by the observer as partic-

ularly effective or ineffective. Five hundred senior research and engi-

neering personnel in the major Naval scientific laboratories were inter-

viewed and asked to describe incidents illustrating job behaviors which

they considered particularly effective or inefl'active. The interviewing

sample represented roughly 10% of the total population of Civil Service

professional grades 4 and above in Navy laboratories, The various job-



title groups were sampled in proportion to their numbers in the population,

and included most of the physical science and engineering groups; biologi-

cal and social science were not included. All scientific and engineering

functions were represented by the jobs of persons interviewed, froia basic

and applied research to design, development, testing, and production engi-.

neering,

Over 3,000 critical behaviors were described in the incidonts ob-

tained. The behaviors were then classified and formulated into a list of

critical requirements through grouping of closely similar and related be-

haviors. The final formulation consists of eight major areas, each con-

taining a number of suIttareae. The organization of the behavior groupings

was developed primarily by considering the sequences and functions in

scientific and engineering work.

Rationale of the Test Development Project

As was stated above, the project objective is the development of

test items for the enclosed list of critical requirements. It is intended

that the test be applicable to the selection of personnel for positions in

research and engineering laboratories. It should be particularly applicable

for administration at the college senior level to select candidates for ad-

vanced training in physical science and engineering.

The specific behaviors given in the list serve as the basic data

which determine the numbers and kinds of items to be developed. Items will

bbe prepared by studying the critical behaviors and constructing items in

which each of these behaviors forms the basis for one or more test problems,

The rationale for each of the various types of itlc'.s will be an

tightly logical as possible. For example, the reasoning woild not be of
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the type: "A number of men failed because of inability to understand writ-

ten materials. Understanding of written materials is measured by the ver-

bal factors A test of the verbal factor is the Cooperative Vocabulary Test.

The Cooperative Vocabulary Test should provide a valid measure of this criti-

cal requirement of an effective research worker." Instead, much more detailed

definitions will be required of the type of materials not understood. The

inferonces made will be much more restricted. The final items developed

will have to appear to representative scientists serving as critics as cleazr

ly relevant to the requirements being predicted.

Guiding Principles in Item Construction

It is intended that the test shall measure aptitude rather than

academic achievement or knowledge gained through technical experience. For

this reason it is essential that all specific in! f.mation necessary to the

solution of test items be given so that the subject's success or failure on

specific items will depend upon his ability to manipulate information in a

desired manner, and not on his possession of that information. However, a

minimum knowledge of general principles in the basic physical sciences will

pr~bab..•, b• op3rative. It is therefore aasumed that all individuals will

havo a minime•n co:..,mn backgroumd of a year's college course in physics, in

Lhemistry; a&ci in mathematics. However, each individual's background in

the~c oi-ca_ will vary with the field of specialization, and since it is de-

sired that individuals in all the physicai and engineering sciences shall

4.._ take the test without the resilts being unduly influenced by course brck-

ground, a balance of subject-matter content rr-iI be necessary. Most of the

subject-matter wilk be taken from physics, chemistry, and mathem.atics, but

a limited nucber of items concerned with engineering and biological science

3



may be included if presented so that no special advantage or disadvantage

will be given to particular groups.

It is also aesir~ble that situations described in particular items

should seem appropriate in both a university and a research laboratory sut-

uation. Since some individuals will take the te~t without the benefit of

on-the-job experience, they should not be called upon to handle items where

such experience would be crucial to the solution.

Since the test may ultimately be adminietered by *he Civil Service

Commission, the items must be of the objective type. It is believed that

the five-choice item will be most useful, but the test will not necessarily

be limited to that type. On the whole, items will require rather detailed

presentation of information essential to their solution. Since many of the

critical requirements are related, it would be desirable to relate a number

of questions to a single detailed paragraph description. This would have a

double advantage in making the maximum use of the materials in the paragraph

and in permitting the measurement of the integration o: knowledge about a

series of related problems.

Suggestions for Prepnration of Items

1. It is desired that items closely related to specific critical behaviors

be developed.

2. Teat items should be objective (preferably five-choice) and all speci-

fic information necessary for solution should be gi- an.

3. Whenever possible, items should be constructed for a group of logically

related behaviors by preparing detailed reference or descriptive mater-

ial and presenting a series zf questions concerning it.

4



U. The situations and problems used in writing items should preferably be

original. Subject-matter sources may be consulted when necessary, but

any materials taken from them are to be altered so that no special ad-

vantage will be had by those who know the sources

i. te would prefer to have items typed on 5 x 8 cards with the correct al-

ternate keyed on the back. Alternate choices should be numbered (1, 2,

3, 4P, etc.) Each item should be coded to the area (Roman numeral) sub-

area (capital letter) I or E for effective or ineffective and item

(small numeral) for which it was written. A brief statement of what

the test item is believed to measure should be given on the back of the

card. Please sign or initial all itoe prepared,
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The American Institute for Research September 1949

PROJLCT FOR THt DhVELOIM T OF S CTIOt INSTRWMTS

TO MsASURL APTITUDtS FOR S(OLUNTIFIC WORK

MWAOR&NDUM FOR TES•T CRITICfI

The Office of Naval Research is currently spoznsoring a project

concerned with the development of an apti.tude test for the selection of re-

search personnel. Th6 project is being carried out by the American Insti-

tute for Research, a non-profit personnel research organisation, and is a

cont4iuation study undertaken after completion of an earlier project which

resulted in the identification of the critical requirements for research

personnel.

The objective of the project is the development of test items to

be used in the selection of candidates for advanced training in natral

science and engineering. The numbers and kinds of problems sampled by the

test ite"s are based on the list of critical behnzviors found in the pre-

cdding study, it is not intended to measure knowledge or experience, but

rather to determine how well the individual cai, solve a new problem when

all of the necessary technical information is given. The items contain

problems in a variety of subject-mat-or areas, but are intended to be

equally difficult for persona trained in a variety of tecIhnical special-

ties. It is asslmed that all who take the test wiil have had at least oase

yjar's college training iii physics, chemistry, ard mathe~atios. All perti-

nent techntcal information beyond Wis level is given in the statenent of

eacn problem, so th-.. persons uffamiliar with the particular field will not

be at i ds3&UVvaatage.
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A number of items have been developed, each containing a statement

of the problem to be solved, and five possible answers from which the cor-

rect oLfn is to bs selected, The items are still in a preliminary form, but

it is essential that they be reviewved by scientifically trained critica at

this stage. Criticism %ill be particularly helpful if it is directed at the

following two points:

1. Would you expect successful solution of the item to be predictive

of 3success in the area of behavior the item was intended to meas-

ure?

2. Do you consider the intended answer the onl correct choice, or

clearly the best choice of those offered?

Samples of two items and criticisms that have been applied to

them are given below. Each item is given in the left-hand column, begin-

ning with a brief peragraph stating the problem to be solved, and followed

by the five possible choices. The answer intended as correct is indicated

by an "X':, Below each item are 3tatements which indicate the type of be-

havior vhicn the item was designed to predict.

Criticisms are given in the right-hand column, oppIsite the item

to which they apply, Lach critical comment is numbered 1 or 2 to correspond

vrith the two types of criticism requested.

ITr! 1 CRITICAL COWM1ITS

Any field of energy is distorted by
whatever device is employed for ob-
sqrvin, it. This implies that

1. it .s pointless to speak of fields 1. The item does not apply directly
of energy, to "making provision for equated

conditions"; it is more concerned
X 2. quan titative statemAents about wih ability tu determine the

given fiolds of energy must take logical implications of a state-
into accuwit tiie characteristics mont.
of the observing instrument.

.7



3. exact quantitative laws cannot 2* Choice 3 could be considered
be determined for fields of right as well as 2, since it is
energy* an implication of the statement,

though not as obvious an impli-
4. some other means of observing cation.

fields of energy should be
sought.

5. whatever is meant by "field of
energy' should be made more
specific.

Intended t preict:

Planning and Designing the Investigation (Lajor Area)
Identifying and Controlling Important Variables (Sub-area)

Made provision for equated conditions in planning comparison tests
(Critical Behavior)

ITEM 2 CRIT tCLL COWUMNTS

You are performing a test involving 1. Yes, the item should predict what
colorimetry. You have never performed is indicated.
the test before, but you have a manual
of standard procedures. Your task is 2. #5 is the only correct choice if
to match the color of an unknown sub- it means "do something other than
stance with a standard. This is done 1, 2, 3, or 4"; however, it is
by adding a solution to the unknown not clear-it could mean "use
until you have the desired match and some procedure other than color-
recording the amount of solution that imetry procedures."
was required. You perform the test
twice and obtain two different read-
ings. What should you do in order to
decide on a proper reading?

1. Use your first reading, since the
unknown substance might be unstable.

2. Use your second reading, since
practice has probably improved ypur
skill.

3. Take an average of the two read-
ings.

4. Have another person run the test
and use that one of the two values
that is nearest to the one obtained
by him.

X 5. Some procedure other than those
mentioned above.

Intended toprcedct:

Planning and Designing the Investigation (Major Area)
Determining the Number of Observations (Sub-area)

Reported investigation complete only after data had been taken in
sufficient quantity to permit conclusive iritorpretation (Critical

Behavior) 8
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American Institute for Research 13 December 1949

PROJLCT FOR THL DLVLLOP~bNT OF SLLUCTION INSTRUMWNTS

TO MiASURL APTITUDES FOR SCILNTIFIC WORK

MLMOFPA1DUM FOR EDITORIAL RtVILWLR

The purpose of this review of the items is twofold: (1) to edit
them for technical (subject-matter) content, and (2) to ed" i for maximum
confoi-mance to the principles of good item-construction, If time limita-
tiomis force a choice, priority should be given to the first.

Materials Enclosed:

(1) A memoranduLm describing background and rationale of the test
development project

(2) A copy of each of two forms of the test (labeled ATJ and BT)
isith the keyed choices circled; these copies also contain
the responses of examinees to each choice for all itoniq
where tryout data are available. A description of tryout
groups is also given.

(3) A second (blanic) copy of each of the two forms intended
for editorial notes

Editorial Comment Request

(1) Specific changes recommended, to be written into the items
themselves

(2) Brief explanation of reasons for changes and any comments,
question4 or reservations about specific items

(9



American Institute for Research 15 December 1949

PROJ&CT FOR THE DMVLLOM•hl OF SELLCTION INSTRUMITS

TO MASURE APTITUDES FOR SCILNTIFIC WORK

MEMORANDUM FOR RATIONALE EVIEW RS

Eaclosurest

(1) A memorandum describing the background and rationale of the test; (e
suggest you scan this for general information).

(2) A set of "rationales" for 150 items; each of these contains a critical.
behavior listed under the appropriate major area and subarea. Then follcws
a statement of our hypothesis as to the processes, abilities, or traits
which are believed necessary for the performance of that behavior. Stapled
to each of these statements is a keyed test item (or items) prepared for the
critical behavior and growing out of the indicated rationale. The last parr-
graph of each rationale relates the specific item (or items) to the critical
behavior and rationale. The first rationale in the group has all of these
elements labeled for your information. (This is the material we would like
to have you criticige.)

(3) The Observational Record Form for Scientific Personnel, which contains
all of the critical behaviors organized under the major areas and subareas;
(this is sent along for reference).

(4) A set of sample critical incidents, giving two or three incidents for
each subarea; these incidents are illustrative of the data from which the
critical behaviors were formulated. (These are included in case you wish
to see the general form of Lhe critical incideaits.)

Specific Directions:

The major purpose of this review of the test is to obtain critical
judgments of how well the types of items developed fulfill the intended pur-
poses. On each page, one of the critical behaviors is presented. The ra-
tionale which follows states our hypothesis as to how behavior of this speci-
fic type can best bo predicted; the items represent the attempt to do so.

Criticize the hZ'othesis (rationale) and the item. Will perform-

ance on this type of item predict the critical behavior in the job situation?

We are interested in identifying those tyes of items which will,
and those which will not, predict the critical be aviurs. For those whiqh
you believe ill not, we would like to know what changes will make them suit-
able. Since the project is nearing completion, we are more interested in the
improvement of these rationales, and to a lesser extent these items, than in
entirely now ideas. However, your ideas for new ratiomaiss or items will
certainly be welcomed.

Please record your comments in the space below each rationale, and
suggested item changes on the attached copy of the item. Also please consider
each set in order since the orders are staggered for the different reviewers
3-av'1chViem coverage.

As an incidental part of the review, you may wish to suggest edi-
torial changes based on the teehnical requirements of a good item. This, how-
ever, is not the major purpose of the review.



Appendix II

CRITICAL REQUIREMENTS FOR &ESEARCH PERSONNEL

Appendix II contains the list of critical requirements
for research personnel developed in a preceding study,
The list is based on job behaviors reported by Pcienti-
fic personnel as crucial to squccessful performance in
natural science and engineering. These job behWiiors
represent the basic data to which tl;e test dev', ono'nt
project w.3 referred. Ea~h tst !,im was desij,2 t.
predict a speciflc critical loichavior,

The behavýor3 were grouped under eight major aroas and
tht�,:t~ '.i2 sbs':eas. They are 1,or-e p-resen-ed in rutlirie
for,,- 'A3 nfl cr trea (Roman u a. s given and
then '.h:' subtaea (capital letter). The appror:7iate lists
of eane'. • aid ineffective behav-.crs follow oach sub-
area he&Qtng.

r(
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CRITIG&L REQUIREMTS 7OR RESMARCH PERSONNEL

I. Formulating Problems and Hypotheses
Ak Identifying and Exploring Problems
Effective Behaviors

le Investigcted chance findings or comments suggesting a new probl2em.
20 Investigated unexpected results or difficulties encountered in

work.
3. Chose for investigation a problem for which solution was urgently

needed,
46 Suggested a new problem which could be studied writh an already

£cuccessful technique,
5. Proposed an entirely new problem or line of research.
6. Suggested that a previously unsolved problem .ould be studied

with methods cr materials recently made avaiiable.
7. Conducted preliminary investigation to see whethrz' phenomena

merited experimental as well as t.eoretical study.
8. Conducted pre) Iminary investigat-.on to furnish basic cata

essential to work on a practical problem.
9. Applied material from a current course of study to problem.,

Ineffective Behaviors
l. Failed to investigate chance findings or comments suggesting a

new problom,
2e Failed to investigate unexpected results or difficulties en-

countered in work.
3e Worked on a problem which had already been solved or proved

unproductive,
4. Allowed a successful technique to be dropped without further

application to new problem.
5o Overlooked a problem in current work meriting further resenrch.

B. Defining the Problem
Effective Behaviors

l. Proposed investigation of basic factors and implications in-
volved in the problem as well as its superficial aspects.

2. Defined the problem and objectives of investigation.
3 Gathered information on exact requirenv•nts, specificatiuns,

and goal of assigned project.
4@ Proposed investigating only factors which could be studied

in time available.5. Outlined investigation of only those factors whose control
was feasible.

6. Submitted a plan covering both theoretical and experimental
aspects of problem,

Ineffective Behaviors
1. Proposed an investigation confined to superficial aspects of

problem.
2. Began work without defining problem or objectives of investi-

gation.
3. Failed to obtain information needed to define the requirements,

specifications, and goal of assigned project.
4e. Chose a problem which did not lend itself to investigation be-

cause of practical limitations.
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C. Setting Up Hypothesed
Effective Behaviors

le Proposed hypothesis or general formula in order to explain
observed phenomena.

2. Predicted phenomena by theoretical or mathematical analysis.
3. Extended a theory to cover a broader range of problems.
4. Reformulated a theory to improve its explanation of the facts.
5. Applied theory from another field to explain observed phenomena.
6. Provided explanation of phenomena derived from analogous

situation in the same field@
Ineffective Behaviors

1. Proposed program of data collection undirected by any hypothesis.
2. Proposed hypothesis contrary to known facts.

II. Planning and Designing the Investigation
k. Collecting Background Information

Effective Behaviors

1e Sought out information and ideas from existing literature,
associates, or experts on problem before beginning work on
project.

2. Included all relevant sources in surveying the literature or
consulting experts.

3. questioned the validity of material in the literature.
4. Obtained needed information from an uncommn source.
5. Made himself best-informed person in his group on special

subject.
6. Suggested that literature he had read in the past might apply

to a current problem.
7. Performed experiments or gathered necessary information direct-

ly which was unavailable in usual sources.

Ineffective Behaviors

1. Did not consult those intimately concerned with problem, or
investigate existing literature before beginning work on project.

2. Omitted an important source in surveying literature or con-
sulting experts.

3. Took action based on information from an unreliable source.

B. Setting Up Assumptiotls
Effective Behaviors

1. Based plan on assumptions which closely approximated actual
conditions.

2. Secured evidence of validity of assumptions.
3. Verified previous work before basing assumptions on it.

Ineffective Behaviors

1. Outlined plan which was dependent on false assumptions or
assumptions inapplicable to specific problem.

2, Failed to secure evidence of validity of assumptions.
3. Based outline of investigation on opinion or previous work

of others without question.

12



C. Identifying and Controlling Important Variables
Ifective Beaviort

l Outlined plan permitting control and systematic variation
of all relevant variables.

2@ Made provision for equated conditions in planning comparison
tests.

3e Simulated actual conditions in a laboratory test*
4* Described or outlined plans in which the various factors were

treated in accordance with their relative importance.
5e Pointed out the significance of a factor overlooked or dis-

missed as trivial by others.
Ineffective Behaviors

1. Outlined plan for experiment witltout control and systematie
variation of all relhvait variables.

2. Failed to make provicion for equated conditions in planning
comparison tests

3. Failed to simulate actual conditions in a laboratory test.
6. Described or outlined plans in which the various factors were

not treated in accordance with their relative importance.
D. Developing Systematic and Inclusive Plans
Effective Behaviors

1. Included all relevant factors or phases in outlining plans for
the investigation.

2. Presented plans which included methods of integrating one factor
or phase with others.

3. Pointed out the basic factors in a mass of information about
the problem.

4. Tried out various approaches to problem before choosing one.
5e Outlined plan calling for each element of problem to be

studied in sequence.
Ineffective Behaviors

1. Omitted a relevant factor or phase in outlining plans for an
investigation.

2. Presented plans in which one factor or phase was considered
in isolation from related phases.

3. Listed an irrelevant factor in plan of investigation.
E. Developing Plans for the Use of Equipment, katerials, or Techniques
Effective Behaviors

lo Included in plan of investigation equipment, material or tech-
niques which met the requirements of the problem.

2. Chose a simplified technique which produced results of required
standard.

3. Planned to use substitute equipment or material which met
standards and saved time or money.

4. Planned to modify available equipment, materials, or techniques
for use on a new problem.

5. Planned to use technique or equipment which would eliminate
doubt of validity or accuracy of results.

6. Chose the latest development of an appropriate equipment,
technique, or material.

7. Conducted pilot study to determine feasibility of proposed
tachniques, materials, or equipment.

8. Set up work for procedure in most efficient physical
arrangement for handling details easily.

13.



Ineffective Behaviors

1. Included in plan of investigation equipments materialj or
techniques not fitted to the requirements of the problem.

2. Planned to use equipment or materials more complex or ex-
pensive than necessary to produce results of required standards.

3. Suggested trial and error method for a problem that required
a controlled, syetematic approach.

4. Overlooked available materials, equipment, or techniques
suitable to investigation in drawing up plans.

5. Proposed use of equipment, material, or technique successful
in a related field without specifying modifications necessary
to fit specitic problem.

6. Presented plan to use a procedure that had never been tested*
7. Failed to suggest ideas on approach to problem or sources for

ideas.

Fe Anticipating Difficulties

Effective Behaviors

1. Jade provision for meeting difficulties likely to arise at
later stages.

2. Included in plans internal or independent check on accuracy
of data or method,

3. Outlined probable consequences of various alternative approaches*
4e Outlined alternate approach to be used if first choice failed,
5. Took special precautions in planning to prevent damage to

equipments
6. Organized work so that changes could be made easily when they

became necessary.

Ineffective Behaviors

1. Made no provision for handling difficulties which might arise
at later stages.

2. Failed to set up internal or independent check on accuracy of
data or methods.

0, Determining the Number of Observations

Ef.active Behaviors

1. Outlined plan of investigation which provided for sufficient
quantity of data to be taken.

Ineffective Behaviors
1. Outlined plan of investigation mhich did not provide for suf-

ficient quantity of data to be taken.
2. Outlined plan of investigation calling for the collection of

considerably more data than necessary.

III. Conducting the Investigation

A. Developing Methods, Aaterials, or Equipment
Effective Behaviors

l. Devised an improved method, material, or equipment.
2. Incorporated ideas from another field in developing a method,

material, or equipient.
3. Developed an entirely new method, material, or equipment to

fill a need.
4, 'Adapted available equipment to meet requirements of now problem.
5. ,rote specifications for proposed equipment from knowledge

of it3 purpose.
6. Showed experimentally the capabilities of method, material,

or equipmant he develop6d.

14I



Ineffective B ehaviot
1. Developed a now method when appropriate one existed.
2. Produced a new method, material, or equipment which was less

effective than existing ones
3. Failed t make adaptation of existing method, material# or

eq',ipment to permit its use in a spacific problem.
4. Developed method, material, or equipment which did not meet

assigned specifications or recogn.zed need.
5. Designes equipment too impractic* to be produced or used.

B. Applying Methods and Techniques
Effective Behaviors

l. Used a technique, materia.L, or equipment which solved problem
or eliminated difficulty in the investigation.

2. Pointed out that metlod or device did not meet the require-
ments of the investigatidno

3. Substituted a method, technique, or equipment giving results
better than thl one in current usee

4. Used substitute material or simplified procedure that met
staadards and saved zonoy end time.

5. Applied critical teats of equipment or material correctly.
6. Tried even unlikely methods after obvious methods had failed.
7. Demonstrated that material, technique, or equipment could be

used for purposes other than original ozea.
8. Taught himself to operate equipment without supervision.

Ineffective Behaviors
1. Used eqtipment, material, or technique incorrectly.
2. Used a technique more complex or expensive than necessary to

obtain desired result.
3. Attempted to use a method which violated fundamental laws.
4. Followed standard procedure or suggestion to the letter with-out modifying it to fit specific situation*
it atimated data vhi accurate methods of measurement were

available.
6. Failed to apply a method provided for in plans.
7. Failed or erred in performance of a simple operation after

instructA.n or study.
8. Fr iled to find the cause of difficulty in operation of equipment.
9. Followed inapplicable or unorthodox methods in construction

or maintenance of equipment.
C. ModifrLng Planned Procedures
L.fftive Behaviors

1. Modified standards, methods, or work schedule to meet doad-
line without reducing essential value of results.

2. Modified work to incorporate Latest research findings,
3. Adopted alternate procedures as soon as unforeseen negative

conditions or difficulties were encountered.
4. Held up phases of work until results of earlier phase were

available.
5. Accepted partial results or temporary solution to an urgent

problem.
6. Anticipated the probable effect of a defect or difficulty

and took appropriate act4 on.
7. Tok emergency action which prevented daiwie or injury.
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Ineffective Behaviors

1. Failed to modify standardas methods, or work schedule to
meet deadlines

2o Omitted an essential step or pi ecaution for accuracy in
order to meet deadline.

3. Continued to follow old method or approach without change
when evidence showed it had failed.

4. Began work on a phase of project without waiting for
results of earlier phase.

5. Refused to accept partial results or temporary solution to
an urgent problem.

6. Ordered a change causing damage, incorrect performance, or
inaccuracy.

7. Abandoned or modified a method or device before sufficient
evidence had been gathered.

8. Modified only a part of the materials or procedures giving trouble.
9. Started and abandoned several methods without following any

far enough to justify rejection*

D. Applying Theory

Effective Behaviors

1. Purformed an unfamiliar calculation or operation without
ust.aS. ction.

2. Mae an application of new or complex material to own work
after trief explanation.

3. resented unique solution or technique developed by mathe-
matical analysis.

4. Transformed physical problem so that it could be solved by
mthematical analysis.

5. Explained phenomenon b) analyzing procedures used or data obtained.
6. Determined the purpose or operation of a device by studying

its conetruction.
7. utplained technical subjects or answered questions of others.

Ineffective Behaviors

1. Failed to solve a problem requiring only direct application
or elementary extension of textbook principles.

2. Failed to answer a technical question or gave incorrect
information,

3. Presented an erroneous mathematical solution.
4. Requasted repeated or more simplified explanation of a

theoretical point.
5. Omitted or misinterpreted implications of fundanental theory

in explainizg application to a problem.

Z* A'ttonding to and Checking Details

Effective Behaviors

1. Followed al1 essential details of prescribed procedures for
a routine operation.

2. Performed work *iich met standards for accuracy o,: iroject,
3. Aanded in work only after he had checked -t.
L. Held up work until eqaipment was checked.
5. Kapt systematic, detailed record of project, permitting

•petition or evaluation of procedures.
6. Recorded essentials of conference or decision for super-

visors' information.
7. Galled attention to a significant detail or error occurring

in rfiular performance of duty.
8. Chocked results at end of each phkase before proceedings
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Ineffective Behavior&s

1 Omitted an essential detail of prescribed procedures for a
routine operation.

2. Turned in work which had to be re-done because it contained
errorse

3. Failed to check work before handing it in*
4. Used equipment without first calibrating or checking it,
5. Failed to keep record of projects making repetition or

evaluation of procedures impossible,
6. Failed to record essentials of conference or decision for

supervisors' information,
74 Failed to call attention to a significant detail or error

occurring in regular performance of duty,
8. Did not investigate a simple or obrrious clue to cause of

phenomenon,
9. Gave disproportionate time and attention to small details of

procedure.
10. FaiJ:ad to check on details of procedure before beginning work,
11. Took actioA based on the word of others without checking

validity or applicability,

F. Analyzing the Data
Effective Behaviors

l. Used the moat efficient method for analyzing data.

Ineffective Behaviors

1. Applied a formula to his data which could not give required
information.

2. Calculated statistics unnecessary for data obtained.
3. Failed to rake the necossary mathematical analysis of his data.

IV* Interpreting Research Resuts

A. Evaluating Findings

Effective Behaviors

1. Produced conclusions or recoummendations supported by data.
2. Drew conclusions in accordance with correct logical principles.
3. Presented results of a check on validity of conclusions.
4,. Indicated correct interpretation of research results.
5, Pointed out whether or not the evidence was conclusive.
6. Pointed out the limitations of data or method, including

Ineffective bt,.qaviors

1. Drew conclusions not supported by the data*
2. Presented a conclusion violating logical principles*
3. Did not present a check on validity of conclusions.
4. Failed to draw conclusions from data or to V-ww solutP'n to

problem.
5. Drew conclusions from incomplete, inadequate, or erroneous data.

Bo Pointing Out Inplications of Data

Effective Behaviors

1. Pointed out new and useful implications of work.
2. NorKed out applications to other problems or fields.
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Ineffective Behaviors
1. Failed to report implica-ions and possible extensionb of work.
2. Pointed out implications which should have been further extended.
3. Pointed out implications which were inapplicable.

V. Preparing Reports

A. Describing and Illustrating Work
Effective Behaviors

. Pointed out . details of procedure or reoSu.I+
2. Included sufficient detail to guide work on similar problems.
3. Kept statement of problem and conclusions brief enough for

quick grasp.
4. Explained new material when first introduced.
5. Gave examples of practical applications or a simplified state-

ment of complex theory.
6. Used graphic, tabular, or pictorial material to clarify text.
7. Defined all terms and symbols.
8. Used a simple system of designation for items.
9. Used simple, dirsct language and concrete words.

Ineffective Behaviors

1. Failed to state purpote of report or project.
2. Gave excessive detail in descriptive mAterials.
3. Failed to emphasize major findings or overemphasized unim-

portant findings.
4. Discussed at length elementary theory or well-known materials.
5. Omitted necessary illustrative material.
6. Used inaccurate labels on illustrative material.
7. Gave inaccurate references.
8. Used incorrect or unorthodox symbol.
9. Presented ambiguous definition of terms or symbols.

10. Aade excessive use of complex sentence structure or unusual
words,

11. Violated correct English usage.

B. Substantiating Procedures and Findings
Effective Behaviore

1. Described fully the basic principles involved.
2. Described all signiAiicant elements of experiment, conditions,

and results.
3. Gave enough data to permit reinterpretation or checking of work.
4. Included detailed reasoning leading to conclusions presented.
5. Lxplained the effect of method used on conclusiveness of results.
6. Gave explicit statement of underlying assumptions and inferences.
7. Presented logical explanation of unexpected results.
8. Gave an especially complete, relevant bibliography.

Ineffective Behaviors

1. Failed to give sufficient background or theory for full
understanding.

2. Failed to state underlying assumptions.
3. Omitted major elements of work.
4. Omitted details necessary for application or checking of work.5. Failed to give full reference to related work.

6. Omitted necessary bibliography.
7. Gave abstruse theory without ,*resenting proof.
8. Failed to give derivations o. equations or formulas.
9. Failed to present material on which concluiions were based,



C. Organizing the Report

Effective Behaviors

1. Followed a logical outline.
2. Gave problem and introductory material at the beginning

of the report.
3. Summarized the important points.
4. Tabulated data in chronological or logical order.
;. Presented conclusions in order of importance.
6. Separated background material or discussion from presentation

of method.
7. Placed lengthy or detailed analysis or data in appendix.
8. Placed r.eferences in appropriate location.

Ineffective Behaviors

1. Failed to give plan and scope of the problem at the beginning
of the report.

2. Failed to bring out the main points.
3. Separated related sactions or materials.
4. Jumped from one point to another.
5. Failed to give cross-index from outline to details.
6. Presented figures or tables in order not corresponding to text.
7. Gave technical details in body of report.

D. Using Appropriate Style in Presenting Report

Effective Behaviors
1. Used a style adapted to audience or readers.
2. Enunciated carefully.
3. Presented work without undue apology or ostentation.
4. Heightened interest and stimulated thought by skillful man-

ner of presentation.

Ineffective Behaviors

l. Used "lab jargon" or unduly informal style.
2. Represented sales rather than scientific viewpoint.
3. Had no "audience appeal."
4. Spoke hesitantly or with faulty delivery.

VI. Administering Research Projects
AL Selecting and Training Personnel
Effective Behaviors

1. Recruited personnel necessary to meet commitments.
2. Assigned worker a project suiting ability or training,
3. Gave constructive suggestions to subordinates.
4. Chocked subordinate's progress at critical points.5. Started instructional procedures for subordinate.

6. Explained necessary details of project to subordinates.
7. Made suggest~ions to subordinates only after learning details.

Ineffective Behaviors

1. Assigned personnel without reference to their training or
familiarity with work.

2. Offered subordinate no suggestions.
3. Failed to discuss problems with subordinate when necessary.
4. Failed to check subordinate's work.
-5. Gave instructions too general to cover essentials.
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B. Dealing With Subordinates

a. Administering Reprimands, Recognition, and Praise

Effective Behaviors
1. Secured promotion, recognition, or praise for deserving

subordinate.
2e Reprimanded worker without disparagement.
3. Refused to reprimand worker without the facts.
4, Pointed out importance of their work to subordinates*

Ineffective Behaviors
1. Reprimanded a worker without reference to facts.
2. Failed to administer a warranted reprimand,
3. Reprimanded a worker in front of associates&
4. Upheld a worker without knowing facts.
5e Failed to retract an unwarranted reprimand.
6. Disparaged the ideas or efforts of a subordinate.
7. Did not introduce subordinate to a visitor interested

in his work.
b. Looking Out for Subordinates1 Welfare

Effective Behaviors

1. Arranged a schedule acceptable to subordinates.
Ineffective Behaviors

1. Demanded unnecessary hours or production.
2. Unnecessarily refused a worker leave.

a. Keeping Subordinates Informed

Effective Behaviors
I* Lxplained reasons for adverse or controversial admini-

strative action.
Ineffective Behaviors

1. Did not explain administrative action affecting sub-
ordinates' work.

2. Did not inform subordinates of plans or decisions.
d. Sharing Responsibility

Effective Behaviors

l Discunsed problem areas with subordinates.
2. Asked for or accepted subordinates' ideas.
3. Participated in important phases of a subordinate's work.
4a. Delegated responsibility for details.
5. Made only essential checks on subordinates' work.
6. Supported considered decision of subordinate.

Ineffective Behaviors
o. Gave subordinates no opportunity to present ideas at

planning conference.
2. Failed to investigate or consider subordinatest suggestions.
3. Failed to participate in subordinates' work.
4. Did not delegate work or responsibility.

5. Verified every detail of subordinates' work.
6, Gave his own work to subordinates.
7. Did work with which he was less familiar than subordinates.
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C. Planning and Coordinating the Work of Groups
a, Selecting Projects

Ineffective Behaviors
1. Approved or selected projects which could not be hiandled.
2. Refused projects which could be handled.

b. Estimating and Supplying Project Needs
Effective Behaviors

1. Outlined and scheduled personnel needs.
2o Scheduled facilities and equipment for use by several groups.
3. Had supplies available when needed.

o. Developed a system facilitating procurement of supplies.
5. Went outside of usual suppi channels when necessary.
6. Ordered supplies from most economical source*

Ineffective Behaviors
l. Submitted plans with vague steps and time estimates.
2. Made erroneous estimate of personnel needs.
3. Failed to request facilities via proper channels.
4. Failed to reorder stock in time for use.

c. Organizing the Work of Projects
Effective Beha-'iors

16 Assigned homogeneous units of work tn groups.
29 Suggested changes in method which facilitated work.
3. Simplified or standardized routine procedure.

Ineffective Behaviors

1. Assigned no problems to group.
2. Delayed making assignments.
3. Gave high priority to a minor task.
4. Assigned personnel to one project at expense of another.
5. Failed to designate supervisor for project.

d. Unifying Related Groups

Effective Behaviors

1. Proposed consolidation o: related projects into unified
program.

2. Eliminated or reduced overlapping and duplication between
groups.

Ineffective Behaviors

1. Failed to coordinate related projects.

D. kaking Administrative Decisions
a. Making Needed Decisions
Effective Behaviors

l. Made decision &ad issued instructions promptly ii, emergency.
Ineffective Behaviors

1. Delayed making a needed decision.
2. Failed to make a decision which was his responsibility.
3. Revised a decision without improving it.
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b. Following Regulations in Decisions

Effective Behaviors

1. Deviated from standard administrative procedure to
handle emergency.

Ineffective Behaviors

1. Took administrative action inconsistent with agencly policy
2. Deviated from standard procedure in non-emergency situation.
3. 14ent outside of regular channels to solicit favorable

decision.
4. Refused to make an exception to regulation when situation

demanded it,
Ce Basing Decisions on Facts
Effective Behaviors

1. Decided only after gathering all pertinent facts.
2. Gave out information only after checking facts.

Ineffective Behaviors
1. Announced decision before studying evidence.
2. Gave out information before checking facts.
3. Based decision on ideas of personnel unfamiliar with

problem.

E. Working With Other Groups

Effective Behaviors
1. Obtained cooperation or action essential to project.
2. Got opposing groups to agree.
3. Pointed out mutual problem-s of groups.
4. Expedited joint project independently without offending

cooperating group.
5o Checked closely on work being done by another group.

Ineffective Behaviors
l. Failed to get action from cooperating group.
2. Antagonized members of cooperating group.
3. Failed to request action from another administrative

level on vital issue.
4. Failed to inform cooperating groups of decisions or

actions affecting their work.
5. fleglected to make personal contacts essential to progress

of project.
6. Refused to lend related groups equipment or supplies.

VII. Accepting Organizational Responsibility
A. Performing Own ifork

a. Doing iork Promptly

Effective Behaviors

1. Comoleted difficult or extensive assignment on schedule
without omittiLg essential checks on quality of work.

2. Started work as soon after receiving assignment as
priority permitted.

3. Began to vork directly on the problem after only a
necessary amount of preliminary study and exploration.
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Ineffective Behaviors
1. Did not complete assigned job in time a' 1ottede
29 Put work aside after receiving assignment though he had

no other pressing work,
3. Failed to prepare for an important step until the last

minute, resulting in inadequate preparations.
4. Failed to write report of project urbil prodded.

be Accepting Responsibility for Own Work
Effective Behaviors

1. Completed a difficult assignment rdtholit supervision or help.
Ineffective Behaviors

1. Asked others to solve a problan or indicated unwillingness
to undertake a problem which was his responsibility.

2. Asked others to help on an unformulated problem.
3. Stated that an assigned job couldn't be successfully

done, and spent a good deal of time expounding on its
difficulties.

4, Left incomplete work in Euch cordition that others could
not complete it.

co Allocating Own Time and Effort

Effective Behaviors
lo Proceeded to naxt stap of project without waiting to be told.
2. Outlined a plan for solving a new problem on his own

initiative.
3. Took on an additional duty voluntarily.
4. Organized .ork to permit carrying out several different

tasks concurrent y.
Ineffectivs Beha-riore

1. Did not go beyond carrying out specific instructions
even though next sten n-seded doing.

2. Stoppw. work when preliminary results were obtained,
fai8-irg to completely finish the job.

3s Spent time doing more work on an assignment than desirable
considering the nature of the assignment.

4. Got side-trackod on irrelevant details.
5. Dissipated efforts over several problems in different fields.

B. Assisting in the york of Others
Effective Behaviors

io Passed on a successful technique or finding to others.
2. Offered information, assistance, or suggestions to other

workers.
3. Kept interested persons and groups fully informed on pro-

gress of project.
4. Reported progress with written reports requiring minimum

of superior's time.
5. Conbulted supervisor abo ut usefulness of an original idea.
6. Pointed out inadequacies of a plan, regulation, or.policy

to group responsible for it.
Ineffecti7e Behaviors

I. beglected to pass on an important finding to others.
2. Failed to provide information or assistance requested

by workers on related projects.
3. Criticised work of others without making suggestions

for improvement.
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C. Subordinating Personal Interests
Effective Behaviors

1. Pursued main problem without being side-tracked by personal
interests in other work* S

2, Dropped major interest to study less interesting project
more closely related to goal.

3. Accepted necessary reduction in scope, personnel, or
facilities of his program.

9. Maintained own morale and efficia.cy or that of subordinates
in the face of difficulties.

Ineffective Behaviors
1. Worked on problem interesting to him but not directly related

to assigned work.,
2. Digressed or discussed irrelevant details in a conference.
3. Objected to necessary reduction in scope, personnel, or

facilities of his program.
4. Refused to work on a project unless given desired type of

work, or a salary increase.
5o Requested that work of others be rearranged to conform with

own plans or ideas.
6. Gave orders tc personnel over whom he had no authority.

Do Accepting Regulations and Supervision

Effective Behaviors
1, Requested clarification of assignment when in doubt.
2. Solicited aid from superior when faced with difficulties.
3. Reported progress and probable delays to superior.

Ineffective Behaviors
1. Failed to ask for clarification of instructions until he

made a mistake.
2o Failed to request aid when needed.
3. Failed to report progress or delay to superior.
4,. Instituted changes in procedures without consulting superior.
5. Accepted an impossible assignment without question.
6. Failed to comply with a regulation, order, or instruction.
7. Insisted that regulations be waived in his case.

VIII. Accepting Personal Responsibility

A. Adapting to Associates

Effective Behaviors
1. Criticized the work of another without disparaging his efforts.
2. Gave specific answers to questions of others.

Ineffective Behaviors
( 1. kade disparaging remarks about others or their work.

2. Gave vague answers to questions of others.
3. Criticized work of others withoat studying it carefully*
4. Quarrelled with or spoke rudely to other staff members,
5. Intdrrupted work of others to discuss personal or irrelevant

matters.
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Bo Adapting to Job Demands
Effective Behaviors

1. Accepted the suggestions and advice of a supervisor or other
expert gladly.

2. Continued to work according to plan in spite of obstacles or
opposition*

3. Completed work even though assigned to job distasteful to him,
4. Worked overtime to meet a deadline.
5. Performed work normally delegated to others in order to avoid

delay.
Ineffective Behaviors

1. Refused to accept criticism or advice.
2. Slowed up or abandoned project when faced with obstacles or

opposition.
3. Failed to turn out work when assigned to job distasteful to him.
4. Refused to work overtime to meet a deadline.
5. Requested leave during peak work period.
6, Decreased efforts after unwanted change in job-status or work-

situation.
7. Was absent from work without legitimate reason.
8. Refused to give up a project in spite of evidence proving it

to be useless.
C. Meeting Personal Commitments
Ineffective Behaviors

1. Failed to perform a specifically assigned task to which he had
agreed.

2. Performed an assignment in a way different from that agreed upon.
3. Failed to report for an important appointment or conference.

D. Being Fair and Ethical
Effective Behaviors

1. Presented favorable and unfavorable evidence in rupurting
results or making recommendations.

2o Gave credit for ideas or work to those responsible.
3. Reported his conclusions despite possible jeopardy to position.

Ineffective Behaviors
1. Deleted or glossed over evidence which would have revealed

errors, omissions, or unfavorable o'nclusions.
2. Failed to give credit for ideas or work of others.
3. Substituted his work for that of others without their consent.
4. Falsified data.
5. Blamed others or made excuses for his own errors or failures.
6. Argued that wrong action was acceptable.
7. Made untrue statements about work or its progress.
8. Made false charges against another.

E. Showing Interest in Work
Effective Behaviors

1. Norked on own time to improve technical knowledge and proficiency.
2. Suggested that he take a special training course applicable

to his assignment.
3. Discussed ideas and plans for project enthusiastically.
4o Asked subordinates to educate him by explaining their work

in detail.
Ineffective Behaviors

1. Turned down an offer to study on government time.
2o. Devoted time on the job to social visiting or to personal work,
3. Showed little enthusiasm in discussing plans for project.
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Appendix III

RATIOXAT.-qS ELATING TYPES OF TEST IT TO TUS CGlITICAL SOMVIM

Appendix III contains "rationales" relating types of test items
to the specific critical behaviors they were desigied to predict.
The rE.•ionales are presented here to illustrate the general types
of items developed. It is also believed that the rationales may
be of interest to others concerned with the development of meas-
ures of scientific aptitude.

The rationales are presented in an outline form corresponding to
that used in the list of critical requirements. Each rationale
contains: (1) a statement of the major area (Roman numeral),
subarea (capital letter), and critical benavior (arabic numeral)
concerned; (2) a statement of hypotheses as to the knowledges,
abilities, or personality traits believed to underlie that criti-
cal behavior, under the heading, "This behavior seems to involve";
(3) a description of the type of test item it is believed would
appropriately sample these knowleages, abilities, or traits, under
the heading, "An item intended to predict this behavior." More
than one type of test item is suggested for some critical behaviore
In a few cases types of test itens are suggested for a group of
critical behaviors (subarea) and the rationale then presents an
analysis of the subarea.



RATIONALES RELATING TYPES OF TEST ITEMS
TO THE CRITICAL BEHAVICRS

I. Fbrmulating Problemsu -id Hypotheses
A,- Identifying and Exploring Problem

2. IWVESTIGATUD UNEIXPECTD RESULTS OR DIFFICULTILS
E-NOWTNUR iN WORK.

This behavior seems to involve:

ý1 Knowing what to expect from a particular set of conditions
The ability to recognize that results found present a diffi-
culty

(3) The ability to recognize that the difficulty calls for some
investigative action

(4) The ability to develop hypotheses that might account for
this difficulty

(5) The ability to evaluate these hypotheses and select the one
potentially most fruitful for investigation

(6) Technical kno'w-how and other skills to investigate the
hypothesis

An item intended to predict this behavior:

Present a diagram of a heating system with some inconsistent data
concerning it Ld list five aspects of the data which might reflect a
difficulty. The examinee is asked to select that aspect which requires
investigation. This should sample (1), (2), and (3) above.

Describe a situation which suggests that certain data need further
investigation and list five possible methods of gaining information
that might resolve the difficulty. The excunee is asked to select
the most prwdmsing procedure. TIs should scmple (3), (4), and (5)

above,

I. Fbrmulating Problems and Hypotheses
A. Identifying and Explorr.n Problems

4* SUGGTk;D A M11 P,"OHLU, 'WI(H CCUI.D E 6TUDIý.DTH atN
A, R&ADY 5UCCS~jFUL TriCW114q.

This behavior seems to involve:

(1) Fatiliarity with a technique that has already been used
successfully

(2) 'he ability to abstract a class of problems whose require-
uents would be filfilled by that technique

(3) The ability to select one problem from that class

An item intended to predict this behavior:

Describe a technique that has been used successfully and list
several problems, The examinee is asked to select the problem for
which the teclhiiue probably has most value. This should *azIple
(2)( and 3) above.
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I. Formulating Problems and Hypotheses
B. Defiziing the Problem

3. GATHE•RW INFutTIOji OW iXLiCT RWIRMENTS!, SPECIFICATIONS,
AND GOAL OF ,SjI:rD eROJECT.

This behavior seens to involte:

(1) FRecognising the importance of gatherirg information
(2) Idontifying information required by problem
(3) Taking steps to gathar information
(4) Taking these steps in proper order

An iter. intetded to predict this behavior:

Describe a problem, present five elements of informttion that
solution of problam may require, and aak examinee to select the one
that would logically be sought first. This should sample (4) above.

Present a descrintion of a problem and liUt five possible ways
to berIn solution of the problem. The examines wmst seleat an es-
sential step that must be taken first. This should sample (2) and
(4) above.

Describe a plnning coaference that proved unproductive and
list five possible criticisr= ef the session. Th examines is
asked to recognize the need for more inZCorwation in selecting the
mort in4x.rt,-nt criticism of the session. This should sample (1)
and (42) above.

I. Formulating Problems and Hypotheses
el Se .tin Up Hypotheses

1. PjiOPU:D hYVC14MSl OR FIJ'u. ?&,Jd IN ORDLR 1.
.CLAIN OB..RVLi) ?KH.LMNh,

This behavior seems to involve:

(1) The ability to think of potential explaiations of an
obserned event

(2) ThE abi lity to evaluate the exp.lanations
(U) The ability to put the explenations in order of pro-ise

or practicability
-L item inmended 'o lre-Uict this behavior:

Present a description of an obscrved eveot and Iizt five ex-
p!Anatori h~rotheses, one of Qich is conJiarably less probablo
than tý,e c•ters, and reouire the exaricne to _elect tht• least
pcminri - :v--thesi.; or prCsent une prumisinii ad four -oor hy-
-ithe!3Cs, :. ranz t~lat the leit be s-,ectel. Such a• itera %vuld
re-.uAre the extainee to pe:fo.- ste-s (2) and (3) above.
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I. Fbrmulating Problems and Hypotheses
C. S6+ting Up Hypotheses

2. r, DICD P!OMENA TO TWORLTICAL OR hAThW iTICAL
ANAL SIS.

This behavior seems to :Lnvolve.

(1) Searching for patterns or relationships in data
(2) Developing or selecting a theoretical or mathematical

analysis to account for the observed relationship(s)
(3) R4aking a prediction on the basis of (2)

An item intended to predict this behavior:

Describe a relationship in a set of data and tresent a mat,;m-
matical analysis that would account for the obserwLi relations!.ip.
The exandnee is asked to select from a list of predictions, the
prediction that would follow from (2) above. This oems to sample
(3) above.

II. Planning and Designing the Investigation
A, Collecting Background Information

1. SOUGHT OUT fIFPRhAT1Oii AND IuLAS ?rCZ MCISTi•G LIT-
RATUPE, SSOCI.TrM, OR UP•R'S ON PRO"LS-, BFORE
EGINNING WORK ON PROJECT.

This behavior seems to involve:

(1) Understanding that litorature, associates, and experts
may supply information that allows unnecessary work and
errors to be avoided

(2) Understanding that the sooner these sources are consulted,
the less unnecessary work will be done anu the fewer
errors comwitted

An item intended to predict this behavio-:

Describe a spacific technical task to be performed, indicate
that the person who is to perform the task is tunfauiliar with it.
As alternatives offer various ways to begin work on the problem.
Examinee is required to select consultin., literature as preferable.
This should sample (1) and (2) above.

I. Planninrt and Desiguing the Investigation
A. Collecting Background Information

2, I':CLSUDE ALL RaZV.,NT SXRCS h INJRVYMG LITztTURE
CR CMZUTING .

Thds behavior seem to involve:

(1) Recognition that as many relevant sources of information
should he consulted as possible

(2) Thc ability to think of sources relevant in a specific
situation
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An item intended to predict this behavior:

Describe a long research project and the steps taken to secure
background infornmion. A list of deficiencies in the work of the
project is given and the examind e must recognize thrat all zelevant
sources were not consulted. This samples (1) and (2) above.

I,. Planning and Designing the Investigation
A. C61lecting Background Information

3. QUZS'I~IWED TH1 VALIDITY OF MaTERIAL IN THE LITuRA1URS.

Tids behavior seems to involve:

(1) An objective attitude toward reported findings
(2) Profcssional acumen sufficient to provide a backgrounl

against which to consider material reported in the
literature

(3) The ability to weight appropriately the confidence to be
placed in reported results and the expectations with which
they are at variance

An item intended to predict this behavior:

Present a set of data from a very reliable source and also
preseht very strong evidence that there is an obvious error in one
datum. The examinee must recognize that the usually reliable source
is not infallible and is probably in error in tUis case. Tis
should sample (i), (2), and (3) above.

II. Planning and Designing the Investigation
A. Collectinrg Background Information

7. PEFOiWED EXPjMR.&is± OR GTiji&LALSY itFUPS TIGN
DIRECTLY WHICH UAS UN,•VAILABL iN UOSUAL SOURCES.

This behavior seems to involve:

(1) A strong and continuing desire to complete an assignment
such as obtainiag necessary information

(2) A realization that consulting very unlikely sources may
be less profitable than er;crming the necessary operations
for obtaining the infon-mition directly

(3) A willingness to perform necessary operations for obtain-
ing information

(4) The ability to perform necessary operations for obtain-
ing informaticn

An item intended to predict this behavior:

Specify a task of obtaining information and indicate that the
usual sources have been consulted without success. List five
possible steps that night be taken at that point. The examinee
is asked to belect a direct method of obtaining the information
rather than either an indirect inethod or discontinuation of at-
"tempts at solution, This should sample (1) and (2) above.
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II. Planning and Designing the Investigation

B. SETTING UP A&MUYTIONS

This behavior seems to involve:

(1) The ability to formulate assumptions appropriate to the
problem

(2) The ability to examine assumptions critically
(3) The ability to select assumptions appropriate to the prob-

lan on the basis of (2)

An item intended to predict this behavior:

Describe an experimental design and list five possible assinap-
tions, Ask the exazinee to select the assumption in the list that
is necessary to the design. This should sample (2) and (•).

II. Planning and Designing the Investigation
C. Identifying and Controlling Important Variables

1, OUTLNTMD PLAN P.R&MJTTING CONThOL AND SISTEhATIC
VARTiLTION OF ALL PJZLEVANT VARIABLES.

This behavior seems to involve:

(1) The ability to recognize relevant variables
(2) The ability to decide which variables must be controlled

in order to test a hypothesie adequately
(3) The ability to devise methods to control the variables

selected in (2)
(4) Th6 ability to integrate the materials in the development

of a plan

An item intended to predict this behavior:

Describe an experiment where all relevant variables are not
properly controlled. Present five alternatives offering different
experimental designs, the correct choice being the one which best
controls relevant variables, Ask the examines to select the best
plan; in doing so he must, in part, perform steps (1), (2), and (3).

Describe an experimental problem and list five possible plans
for solving the problem. The examinee is asked to select the best
design. This seems to sample (1) and (2) above.

Present a research problem and an outline of the planned steps.
List five steps included and ask the examinee to select the step
which is an example of good control of the variable-. Or, list five
steps and ask the examinee to select the step which is an example
of poor control of'the variables. This indirectly samples (1), (2),
(3), and (4) above.
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II. Planning and Designing the Investigation
C. Identifying and Controlling Important Variables

3. SIjtJT.,iED ACTUZL CONUITIONS Iii A LA-ORATORY TEST

This behavior seems to involve!

(1) Understanding of actual conditions
(2) Knowledge of laboratory facilities
(3) Appreciation of which conditions are important variables

and w•iich are rot
(4) Use o1 (2) to reproduce important conditions (3) in ex-

periment
(5) Orgamization of variables so that they may interact in

all the ways they do under actual conditions

An item intended to predict this behavior:

Describe a testing problem in a laboratory situation. List
five plans to test the material. The examinee is asked to select
the plan which most closely simulates actual conditions. This
should sample (1), (3), (4), and (5) in part.

Present a research problem and an outline of the planned steps.
List five possible improvements of one step in the outline. The
examinee is asked to select the best improvement. This should
sample (3) and (5) above.

II. Planning and Desig-ning the Investigation
C. Identifying and Controlling Important Variables

4. DISCRIBED UR UUTLIN6D eLANS IN WUICX THE VARIOUS
FACTUR$ WRIE TR.ATZD INJ ACCO1,DZaCAQ itITh TMiIR R2;LAMTIV

2 PORTNICE.

This behavior seems to involve:

(1) Selecting experimental variables relevant to the problem
(2) Judging their relative importance as related to criteria

such as purpose of the investigation and practical ap-
plications to be nmade of results

(3) Preparing a plan for the investigation that allots amount
and type of data to be gathered for each variable in pro-
portion to the judgrents of importance made under (2)

An item intended to predict this behavior:

Present a research problem and an outline of the planned stase.
List five of the steps and ask the examinee to select the step which
reflects the rost basic error in the design of the problem. This
shovld sample (1), (2), and (3) above.

Present the details of a research problem and list five rele-
vant variables. Ask the examinee to select the variable that is
most likely to affect the outcome of the study. This should sample
(2) above.



II. Planning and Designing the Investigation
C. Identifying and Controlling Important Variables

5. POINUTD WT THE SIGNIFICANCL OF A FACTOR OVERLOOKSD
OR DISKISSED AS TRIVIAL BY OTHE16.

This behavior seems to involve:

(1) An attitude that is critical of material until sufficient
work has been done on it

(2) The ability to recognize what factors would have a signi-
ficant effect on results

An item intended to predict this behavior:

Describe an experimental design containing a critical uncon-
trolled variable and ask the examinee to dW.scriminate that variable
from less important variables. This should sample (2) above.

Describe an experimental design containing a critical uncon-
trolled variable and list five criticisms of the design. Ask the
examinee to select the most important criticism of the design.
This should sample (2) above.

II. Planning and Designing the Investigation
D. Developing Systematic and Inclusive Plans

1. (Ineffective) OMITTIED A RPLEVANT FhCTOR OR PHASE IN
OUTLINING PLANS FOR AN INVESTIGATION.

This behavior seems to involve:

(i) Carelessness in outlining plans although being aware of
relevant factors and/or,

(2) Failure to recognize relevance of factors or phases and/or,
(3) Failure to consider relevant factors or phases and,
(4) Inability or failure to review proposed plans critically.

An item intended to predict this behavior:

Present a set of instructions for the preparation of a chemi-
cal compound and list five necessary items for making the compound.
The examinee is asked to select that item which is noL sufficiently
specific to prepare the compound. This should sample (2) and/or
(3) above.

II. Planning and Designing the Investigation
D. Dbveloping Systemnatic and Inclusive Plans

3. ?OIINfED OUT THL BASIC FACTORS IN A I*LASS OF INFORmATION
ABOUT 'ME PROBL•h.

This behavior seems to involve:

(1) The ability to formulate clearly the problem for which
information is needed

(2) The ability to Judge the relevance of available informa-
tion to the problem and to select the basic factors
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An item intended to predict this behavior:

Present a situation in which a described report must be written
and list five subjects for inclusion in the report. Ask the ex-
aminee to select the least useful subject. This should sample (1)
and (2) above.

II. Planning and Desi~ring the Investigation
D. Dcveloping Systematic and Inclusive Plans

5. WTLILD ?Lt C•LLING FOR !:ACH E£ii-uNT OF 'RO• TO E
S'IUDIED 114 SWIUENE.

This behavior seems to involve:

(1) Knowing or developing a definition of thq problem
(2) Selecting or developing a method appropriate to the problem
(3) Outlining in detail steps involved in the method
(4) Selecting the appropriate first step

An item intended to predict this behavior:

Describe a problem and offer as alternatives, steps that might
be taken in various procedures. The examinee mnust select the step
that would come first in the most appropriate method. This should
sample (2) and (.-37-

II. Planning and Designing the Investigation
E. Developing Plans for the Use of Equipment, hiaterials, or

Techmiques
1. INaLUD£D IN PL,0 OF INVJ'TIGMrI;H L-4IUh•NT, HA&TIFAL,

OR TS"-ICQUrS aCt!: i-ET THS 1"UL&,NAS OF THE PRO31.

This behavior seems to involve:

(1) Ideatification of the requirements of the problem
(2) The ability to relate pertinent characteristics of equipment,

material, cr techniques to the problem
(3) The ability to evaluate these characteristics and to select

those procednres that will best fulfill the requirements of
the problem

An itera intended to predict this behavior:

Desc.Abe a piece of equipment that does not meet certain specified
reTiire-ments. List five possible way3 of correcting the equipment in
ordI'r to neet these require'nents. The examinee m-st select the most
satisfactory way to cirin6e the equipment or, ask the examinee to se-
lect the least satisfactory change. This should sample (2) and (3)
above,

De~cribe the require-Ants of a problem and ask the examinee to
-elect the tcc•O-,ae that would best fulfill them, This should sample
(2) and (3) above.
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Describe a problem without making explicit its requirements. List
five techniques that might resolve the problem and ask the examines
to select the best technique. Or, ask the examinee to select the
least useful technique. This should sample (1), (2), and (3) above.

II, Plam•ing and Designing the Investigatio;
E. Developing Plans for the Use of "Equipment, Materials, or

Techniques
2. CHOSE A ShPLIFIED TECHNIQUE THAT PRODJCED RESULTS CF

SQUIRED STANDARDS.

This behavior soems to involve:

1) The ability to identify the standard required
2) KnowledGe of several techniques that may or may not result

in meeting the standard,
(3) The ability to evaluate (2) and to select the simplest tech-

nique that meets the standard

An item intended to predict this behavior:

Present a description of a problem and list five possible tech-
niques to use in its solution. The examinee is asked to select the
teclnique that is the simplest one that meets the standard. This
seems to sample (1) and (3) above,

II. Planning and Designing the Investigation
E. Developing Plans for the Use of Equipment, Materials, or

Techniques
2. (Ineffective) PLANVED TO USE EqUIPiLNT OR hATERIALS

MORE CC•FM• OR LVENSIVE TliA A i-ChS)ARY TO PKODUCE
RESULTS OF RQtUIRW STANDAWS.

This behavior seems to involve:

(1) Lack of familiarity with existing equipment, materials, or
techniques, and/or

(2) Inability to evaluate these on the basis ,f cost or complex-
ity, and/or

(3) Failure to adapt equipment, materials, or techniques that
are least expensive or most simple

An item intended to predict this behavior:

Present a diagram and description of an apparatus that is more
complex or expensive than necessary for the specified standards.
List five possible criticisms of the apparatus and aik the exarinee
to select the most pertinent criticism. This should sample (2) above.
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II. Planning and Designing the Investigation
E. Developing Plans for the Use of Equipment, Materials, or

Techniques
5. PLMMED T0 USE TECHNIOUZ OR EBUIPi44T THAT WOULD ELIkI"NATE

DOUBT OF VALIDITY OR %CCURtCY VF RFSULTh.

This behavior seems to involve:

(1) Concern for validity or accuracy of results
(2) The ability to formulate the requirements of a problem that

must be fulfilled in order to obtain valid or accurate results
(3) the ability to devise or select techniques or equipment that

will eliminate doubt of validity or accuracy

An item intended to predict this behavior:

Describe five instruments and their limits of accuracy. The ex-
amninee is asked to select the instrument that is most accurate, This
seerms to sample (3) above.

Present a research problem and an outline of its planned steps.
Ask the exawinee to select the best substitute for an inadequate step.

II. Planning and Designing the Investigation
E. Developing Plans for the Use of Equipment, haterials, or

Techniques
7. CONDUCILD 2IL&T STUDY TO DEIMT'MlNE FASIBILITY OF PRC-

POSED TLCHNIQUES, hATERIALS, OR F&UIPiM.NT.

This behavior seems to involve:

(1) The ability to recognize the importance of a pilot study
before using a particular technique, material, or equipwent

(2) The ability to select that part of the problem which re-
quires preliminary information before it van be put into
effect

(3) Technical know-how to conchet a pilot study
(4) The ability to evaluate the results of the study in the

light of desired objectives

An item intended to predict this behavior:

Describe a situation in which a problem is currently being
studied. Ask the examinee to decide whether a new but untried
technique should be used for the current problem. This should
samrle (i) above.

II. Planning and Designino the Investigation
F. Anticipating Difficulties

5. TOOK SPCLIXL PRECAUTIkNS IN PLANNING TO PREVENT Dku"GE
TO SUIFPI'LT.

This behavior seems to involve:

(1) Personal attitude or outside pressure which demands that
attempts be made to keep damage to equipment at a minimum

(2) The ability to anticipate where damage might occur in
particular ecquipment

(3) The ability to think of and evaluate techniques that would
reduce the possibility of such damage
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An item intended to predict this behavior:

Illustrate and describe a piece of equipment and state that it is
particularly susoeptible to damage. Offer as alternatives various
warnings to operators or changes in apparatus and require examinee to
select the one moet likely to decrease incidence of accidents to ap-
paratus. This should sample (3) above.

II& Planning and Designing the Investigation
G. Determining the Number of Observations

1. OUTLINED PLAN OF INVESTIGATIuN WHICH PROVIDED FOR SUF-
FICIENT QUANTITY OF DATA TO BE TAKEN.

This behavior seems to involve:

(1) Concern about whether or not data are sufficient
(2) The ability to judge what would be sufficient or insufficient

data for the problem at hand
(3) Including the judgment made in (2) as a part of the plan of

investigation

An item intended to predict this behavior:

Describe an c--,,eriment in which data insufficient as a basis for
conclusions have been collected. Other five alternatives, four of which
indicatb that data so far obtained are sufficient or more than suf-
ficient. The fifth alternative should describe a program for the
collection of necessary data in the most efficient manner.

III. Conducting the Investigation
A. Developing Methods, Materials, or Equipment

1. DEVISED AN IMPROVED METH'sD, IAThRIAL, OR EiUIPMENT.

This behavior seems to involve:

(1) The ability to detect a deficiency in existing methods,
materials, or equipment.

(2) A desire to correct the deficiency
(3) The ability to analyze the source of the deficiency
(4) A store of experience from which to develop possible cor-

rections for the deficiency
(5) The ability to evaluate these corrections in the light of

(1) and (3), and to select the most appropriate correction

An item intended to predict this behavior:

Describe a piece of apparatus and the purpose it is to serve.
Offer as alternatives changes in the apparatus and require examinee
to select the change that would be of greatest value in accomplish-
ing the purpose. This should sample (1), (3), and (5).
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III. Cbnducting the Investigation
As Developing L athnds, Ilaterials, or Equipment

1. (Ineffective) DEVELOP".•D A I& W••0 WHEN APPROPRIAME

ONE &XISTED.

This behavior seems to involve:

(1) Recognition o." a problem
(2) A lack of kinwledge of existing methods appropriate to the

solution of the problem and/or
(3) A poor evaluation of the worth of appropriate existing

methods for the solution of the problem and/or
(4) A failure to recognize the cost in time and money involved

in instituting new methods.

An item intended to predict this behavior,

Describe a problem that reqaires a piece of equipment with cer-
tain specifications. Present five pieces of equipment in diagram
form. TWo of these woul fulfill the spdcificationh but one mast be
specially constructed. Ask the examinee to select the mast appro-
priate. This shoull sample (3) or (4) abeve.

III. Conducting the Investigation
B, Applying hethods and Techniques

1. USED A ILCHNIkUi, I*wT,.RIAL, OR EBUI±ii4T 4fICH SOLVED
PROH&,• OR ELJNlTD DIFFICULTY IN THE LV"TIGATICN.

This behavior seems to involve:

(1) The ability to think of possible techniques to solve the
problem

(2) The ability to predict the consequences of the techniques
available

(3) The ability to select the wost appropriate technique for
the purpose

An item intended to predict this behavior:

Describe a problem concerning the use of a particul.r instru-
ment or technique. Ask the exarinee to select from a list of five
procedures the one that would best solve the problez.

III. Conducting the Investigation
B. Applying Methods and Techniques

2. ?OINWD CUT THtT kTL D OR DE-VICE DID WOT M•T TME R&
QUIRZL)ITS OF TH INVSTIGKTIuN.

This behavior seems to involve:

(1) The ability to identify the requirement- of the probl•
(2) The ability to evaluate methods and dovics with res"ect

to the requirements ol' the pmblem and thus identify
which are appropriate and which inappropriate
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An item intended to predict this behavior:

Present a detailed description of equipment and its use, Ask
exaiinee to select the ohief disadvantage of the equipment for this
use, This should sample (1) and (2) above.

III. Cbnducting the Investigation
B. Applying Miethods and Techniques

3. SUBSTITUM-D A LET1)DD, LC&IVUE, uR EUI,,%NT GIVING
RESULTS WTTUR THAN ThE. CNL Li4 CURRLNT USE.

This behavior seems to involve:

(1) A familiarity with existing methods, techniques, or equipment
(2) The ability to detect weaknesses in current techniques
(3) The ability to think up and evaluate possible substitutes for

(1)

An item intended to predict this behavior:

Describe a cosaon measurement problem and list five possible but
unconventional techniques for its solution. Ask the examinee to se-
lect the best technique. This should sample (3) above.

III. Conducting the Investigation
B. Applying Lethoas and Techniques

4. UWED SUBSTITUT MATaRAL OR SIIPLIFLD ýROCERE TH^T hET
STA?@.UW AND SA',73D MO*EY AND TIME.

This behavior seems to involve:

(1) Recognizing that there t-re de.ects in present. materials or
procedures

(2) Thinking of ways to eliinate or lessen the effect of these
defects

(3) Evaluating these substitute materials or procedures in the
light of the standards of the problem

(4) Selecting the most appropriate

An item intended to predict this behavior:

Describe the characteristics of five different materials. D10-
scribe a situation in which one of the materials could best be used,
resulting in economy of time or funds. Ask tne a-xaninee to select
the material that would be most appropriate. Tis should sample (3)
and (4) above.

iII. Conducting the Investigation
B. Applying Meethods and Tech-niques

8. TAUGhT HIMS TO OMMATh EUUIFIEXT VIEUT SUP:7IS5ON.

This behavior seems to iLmolve:

The aAility to deduce '.he operating principles of a piece of
equipment on f-he basis of mirnimal cuss, such as ex~ination
c' the equipant itself, study of operating manuals, or a
knowledge of the operation of similar equipment.



An item intended to predict th.'ýs bohavior:

Present a detailed diagram of a piece of equipment and a general
statement of its function. List five possible steps in operating
the equipment that could be taken. Ask the examinee to select the
first step in operating the equipment. This should sample the above.

III. Conducting the Investigation
C. Modifvinn Planned Proved.ires

6. iNTICIPATD 'HE P•T•ABLE EFFECT OF A DEFECT OR
DIFFICULTY AND TOCK APPRDI'RIATE ACTION.

flds behavior seems to involve:

(1) The ability to foresee possible difficulties
(2) Taking an inventory of available procedures which might

remedy the defect
(3) Selecting the remedy that will provide the most satisfac-

tory solution

An item intended to predict this behavior:

Describe a situation in which a defect is developing and offer
as alternatives an inventory of available materials or procedures.
Examinee must select alternative that will provide the best remedial
effect when properly applied.
III. Conducting the Investigation

D. APPLYIN•G THSORY

Thds behavior seems to involve:

(1) The ability to understand thoroughly a scientific
generalization

(2) The ability to recognize a specific example of the
tyneralization

(3) .The behaviors reported in the list of critical require-
ment2 under III-1

An item intended to predict this behavior:

Illustrate a scientific generalisation by example and imply the
principle involved. List five possible illustrations of the general-
.zatten and ask the examinre to select the one which is not illus-
trative of the principle. This should sample (1) and (2) above.

III. C nducting the Investigation
L, Applying Theory

.. q PESRKPED AN U•fAIkILIAR CJLCULATION OR OPMA7ION
VI7HGUT IZSTRUCTI1'i.

Th s behavior seems to involve:

(I) The ability to assimilate now information about an
unfardliar calculation or operation

(2) The ability to apply this rmm- information according to
rules peculiar to the calculation or operation
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An item intended to predict this behavior:

Supply a series of rules concerning an unfamiliar mathematical
system. Ask the examinee to use these rules in the solution of
a series of problems. This should sample (1) and (2) above.

III. Conducting the Investigation
D. Applying 7hejry

2. )ADE AN APPLICATION OF NE, OR COL:PLEX MAMJ;IPL TO OCN
WORK AiTM PRIEF EX(PjiNATION.

This behavior seems to involve:

(1) The ability to understand new or complex -naterial
(2) The ability to perceive the relationships betteen the new

or complex material and other problems
(3) The ability to apply (2) to the solution of a problem

An item intended to predict 4his behcvior:

Describe a set of symbols and present. statements ronccrn-nZ? their
relationshipr. Ask the examinee to apply this material in i.e solution
of a series of problems. This should sample (1), (2), and (3) above.

III. Conducting the Investigation
D. Applying Theory

L. TKANSFORWEI Hi SICAL PKB "- SO THAT IT COULD BESOLVED BY PAThEZmTCAL ANALYSIS.

This behavior seemb to involve:

(1) The ability to recognize when a mathiematical representation
of a problem is desirable

(2) The ability to recognize ,hicýi aspects o: a problem are
susceptible to mathematical analysis

(3) The ability to make this transformation

An item intended to predict this behavior:

*escribe the variables of a problem and list five possible
ways of representing these variables. isk the exaiInee to sel-o1
the kind of representation that best fits the problem. This should
sample (1) above,

Ill. Conducting the Investigation
DN Applying Theory

6. DETEERýINZL THE XX-SZ C-4:' C ' V;" . ICE BY
57uVYLivi Iva Cf(I 7T~hlult2,N

This beiavior seems to inivrlvet

(1) Application of knwwlee of mewc'nical principles -- r
example, relati%. klowledge ol parts ci sjmj l2.r devices
to new situation a&* .hypotheeizing about functions of parts

(2) Testing of hypotheses by physical or mental ranipu!ations
of parts

(3) Organizing conclusions &tout Dinctions of rjrts to deduce
function of apparatus as & whole
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(4) Selecting possible apolications related to the function
and Judging practicality of the apparatus for each such
purpose

An item intended to predict this behavior:

Present, a diagram of an apparatus and describe its parts.
List five possible uses of the apparatus and ask the examinee
to select the use for Yhich the apparatus is best suited. This
should saoi. (3) and (L) above.

III. Conducting the Investigation
E. AttenlinL to and Checking Details

1. FULLOYtED iUL LSSMTIAL LL•IILS OF kR]SCRICIED PRO-
Cýii ULS i•r A RGUTINE OFP21WTIGN.

This behavior seems to involve:

(1) A recognition of which details of p.-,scribed procedures
are essential, or

(2) P practice of following presar'bed procedures letter for
letter

Ln item intended to predict this behiavior:

P-scribe a procedure for a simple experiment and a*k the examinee
to select an unessential detail. This should -ample (1) above.

III. Conductin7 the Investigation
E. Attending to and Checkinf Details

3. HANDED IN L•ORK OULY A1FT HE HbD CiHCKED IT.

This behavior seems to involve:

(i) Cor r about accuracy
(2) Ail- _ess to undertake the e.ztra labor involved in

checking results

An item intended to predict this behavior:

Present partially completed calculations of experimental
results that contain an error. jsk the examinee to select the
value to be reported. This should sample (1) and (2) above.

Ill. Conducting the Investigation

F. A,iAL'I6WG THE DihA

This behavior seems to involve:

(1) Information about techniques available and their applica-
bility to various situations

,2) KnowLedge of ho• to apply these tschniques

;n iter, intended to predict this behavior:

Present data from an investigation, and offer as alternatives
simple ways of analyzin.i data; have examinee select the most appro-
priate one. This should sample (1) and (2) above.

141



IV. Interpreting Research Remslts
A. Evaluating Findings

1. PRODUCED CONCLUSIONS OR RECCMMWDATIONS SUPPORTED BY
DATA.

This behavior seems to involve:

(1) A point of view that prevents hasty selection of con-
clusions

(2) The ability to analyze a set oI data
(3) The ability to apply logical principles
(j) The a.ility to draw the correct conclusion and not to

accept conclusions unsupported by the data

An item intended to predict this behavior:

Describe. an experimental procedure and the results obtained.
List five possible conclusions and ask the examinee to select
the conclusion supported by the data. This should sample (1), (2),
(3) and (4) above.

IV. Interpreting Research Results
A. Evaluating Findings

2. DRE7 CONCLUSIONS IN ACORDANC-1 WITH CORRECT LOGICAL
PRINCIPLES.

This behavior seems to involve:

(1) The ability to understand rhat is involved in a set of
data or propositions

(2) The ability to recognize what is and is not necessarily
implied by these data or propositions, or

(3) The ability to formulate a valid gener'alization from
these data or propositions

An item intended to predict this behavior:

Present a proposition and list five implications of the pro-
position. Ask the examinee to select an implication that riecessarily
follows from the proposition. This should sample (1) and (2) above.

Present a series of propositions expressing relationships
among a set of variables. Ask the examinee to solve several
problems by logical manipulation of these propositions. This
should sample (1) and (2) above.

IV. interpreting Research Results
A. Evaluating Findings

5. POINTED OUT Yd4ETHER OR NOT MhE EVIDEiNGE ,AS COACLUSIVE.

This behavior seems to involve:

(1) The ability to judge relevance of the evidence to the
conclusions drawn

(2) The ability to evaluate the conclusiveness of the
evidence
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An item intended to predict this behavior:

Describe an experimental problem, its design, and the results
obtained. List several possible conclusions and ask the examinee
to juuge whether or not the evidence clearly Justifies each con-
clusion. This should sample (1) and (2) above.

IV. Interpretini- Research Results
A. Evaluating FindinCs

6. KINTED OUT THE LBhITATIONS OF DATA OR &ETHOD,
INCLUDING CONMLICTIONG KLEI E TS.

This behavior seems to involve:

(1) The ability to recognize what requirements must be met
before conclusions can be drawn

(2) The ability to recognize when these requirements have
been met and when they have not

(3) The ability to detect inconsistencies in data

An item intended to predict this behavior:

Describes a problem and present data inadequate for its
solution. Give the examinee the opportunity to select a conclusion
based on inadequate data or to recognize the inadequacy. This
should sample (1) and (2) above.

Describe an experimental procedure and the results obtained.
Ask the examinee to result that is inconsistent with a particular
condition of the experiment. This should sample (3) above.

IV. Interpreting Research Results
B. Pointing Out Implications of Data

2. vORKED OUT APILICATION? TO OTH{ER PRIOBLEWS OR FIELDS.

This behavior seems to involve:

(1) Knowledge of the nature of related problems in the same
field or in related fields; this includes a general
knowledge of the variables, current findings, and theories
relative to such problems

(2) The ability to perceive relationships between results of
a current problem and related problems

Ln item intended to predict this behavior:

Present findings that may be expected to have considerable
effact in a number of fields. Ask examinee to choose field in
which effect vgill be least.

nt a description of five materials and ask the examinee
vwhich material v.ould be best applied in specific related fields.
This siiould sample (1) and (2) above.
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V. Preparing Reports
A. DESCaIBINiG LND ILLUSThjiTId(; 'VLK

This behavior seems to involve:

(1) The ability to recognize the importance of' certain
factors in describing and illustrating work, for example,
clarity and conciseness

(2) The ability to achieve these factors
(3) The ability to Judge vihen these factors have been achieved

An item intended to predict this behavior:

Desc•,ibe an experiment and present five alternative ways of
stating findings. Only one of these statements should meet standards
for conciseness and brevity. Selecting this alternative should
demonstrate (1) and (3) above.

V. Preparing Reports
A. DescribinL and Illustratin• Work

2. (Ineffective) GAVE EXCESSIVE DETAIL IN DESCRIPTIVE
MATERIAL.

This behavior seems to involve:

(1) An inability to determine which details are pertinent to
the objectives of' a specific report and 'Ahich are not,
and/or

(2) A desire to "pad" the report

An item intended to predict this behavior:

Present an excessively detailed paragrapn taken from a scientific
report. List five possible criticisms ol the paragraph and ask the
examinee to select the most pertinent. This should sample (1)
above.

V. Preparing Reports
A. Describing and Illustrating Work

6. USED GRAPHIC, TA'UL2R, OR ?ICIURIAL l-ATERIAL TO CLARIFY
TEXT.

This behavior seems to involve:

(1) Recognizing the value of illustrative material in
clarifying text

(2) Recognizing which type of illustrative material is most
appropriate f'or particular data

An item intended to predict this behavior:

Present a list of five types of data and ask the examinee to
select tile one which would most appropriately be presented in
graphic form in a research report. This should sample (2) above.



V. Preparing Reports

P. Substantiating Procedures and Findings
2. DM Ci1BZ ,LL ý)xI-iCMi4T L L'C EITS OF" MXPFIVENT,

CONLITICNS, A4Z FRMULTS.

This telavior seers to involve:

(1) in ,inderstandin- thqzt a report is a history of an experiment
a:nd tnat information having, any l'saring on the experiment
is a necessary inclusion in the report.

(2) An understanding tnat the report serves two main 4.-Nposes
(a) communicates findingo; (b) allows repetition of his
v1ork (and warns of unprofitable procedures).

An item intended to predict this beh3vior:

Presett five alternative organizations of a research report
and ask the examinee to select the most appropriate one. This
should sample (1) and (2) above.

Describe all the results of an experiment and ask the examinee
to select the recults that should be reported. This should sample
(1) and (2) above.

V. Preparing Reports
B. Suý.stantiating Procedures and Findings

L. (Ineffective) O1ITr.M DETAILS U1CES-_MRY KR APPLICJATION
OR CUECKIN'a OF Wjk

This behavior seers to invclve:

Peccgnition oi the necessit., of c-l,'ditnp in a report
details sufficient for othe.-s to apply or to check the
.ork.

An itemr intended to predict this behavior:

Present a portion of a report that fails to report the methods
used in obtainin, certLin results anci list criticisms that might
be applied to the repoit. Ask the examinee to select the most
appropriate criticism. This should sample, in part, the behavior
described above.

V. Preparing Reports

C. Or~czdUiZ11:U THE, HTRETt

This behavior seems to involve:

(1) A realization that information necessary to the under-
standing of other sections ol the report should, in
general, precede tiam

(2) ý realization that the steps in procedures should be
reported in tee orer in which they %ere taken

A•n itein Lute•ded.1 to predicL this behavior:

Present a poorly organized oaragraph taken from a scientific
report. Ask th- examinee to select the seet appropriate criticism of
the pura-ur•ph. This should sample (1) and (2) above.
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V. Preparing Reports
C. Urganizine the Report

7. PLAC.X LENUTRM OR DETAILED ANALfSIS OR rATA IN APr-NDfIX.

This behavior seems to involve:

(1) Knowledge of standard practice in organizing research
revcrts

(2) Understanding of the relative advartages of alternative
wqs of organizing reports

An item intended to predict this behavior:

Present five kinds of material to he included in a report,
several of which might be placed in an appendix. The examinee
would demonstrate (1) and (2) by selecting the kind of material
that most clearly belongs in the appenaix.

V. Preparing Reports
L. Using Appropriate Style in Presenting Report

1. USED A STYLE xDAFTED MO AUfIi•CE OR R ý.DM•S.

This behavior seems to involve:

(1) An appreciation of the styles of composition appropriate
to speciric audiences

(2) An ability to use the appropriate style

An item intended to predict this behavior:

Present an inappropriately informal paragraph taken from
a scientific report. Ask the examinee to select the most appro-
priate criticism of the paragraph. This shoulct sample (1) above.

VI. Administering Research Projects
A. Selecting and Training Personnel

2. ASSIGNED WIO½KER A PROJECT SUITIN4G APILITY OR TRAINING.

This behavior seems to involve:

(1) Obtaiing sufficient information ebout the requirements
of the job

(2) Procuring sufficient information about the skills and
interests of available personnel

(3) AssigninZ personnel to specific projects on the basis of
information obtained in (1) and (2)

An item intended to predict this behavior:

Describe sowe qualifications of personnel available for job. Also
describe some job requircme7ts. Zxaminee should bas6 choice on fact
that neither type of inform. ti, . is sufficiently detailed for use
as a basis for assignment o, best worKer to the jcb.

DescrLbe the duties of a particular position and list five
diffe.-enL levels of training. Ask the examinee to select the level
of trainin& necessary for the job. This should sample (3) above.



VIo Administering Research Projects
A. Selecting and Training Personnel

7. MADE SUG(SSTIONS TO SUBORDINATES ONLY AFTER LEA$NINO
DETAILS.

This boIhavior seems to involve:

(1) A preference for familiarizing oneself with relevant
information before making a decision or suggestion

(2) The ability to use this preference in an appropriate
situation

An item intended to predict this behavior:

Describe a situation in which a suggestion might be made im-
mediately. Offer alternatives which require the examinee to decide
whether a suggestion should be made immediately or whether morw
information is necessary. This should sample (1) and (2) above.

VI. Administering Research Projects
B. Dealing V.ith Subordinates

a. ADMINISTERING REPRIMANDS, PECOGNITION, AND PRAISE.

This behavior seems to involve:

(1) An ability to decide objectively whether reprimand,
recognition, or praise is called for

(2) An ability to devise an appropriate reprimand, recog-
nition, or praise

(3) Administering (2)

An item intended to predict this behavior:

Describe a situation in which a subordinate has been guilty
of unethical behavior. Offer, as alternatives, methods of dealing
with the man. Require examinee to select the alternative that
would be most appropriate to the offense and would do most to
preserve morale of other workers. This would sample (2) above.

"Describe a situation in which an unwarranted reprimand has
been administered. List five possible actions that could be taken.
Ask the examinee to select the most appropriate action. This
should sample, in part, (.) and (2) above,

VI. Administering Research Projects
B. Dealing V.it'i Subordinates

b. LOOKING OUT FOR SUBORDINATES' V, ELFARE.
This behavior seems to involve:

(1) A point of view that dtmmands concern about the welfare
of all subordinates

(2) The ability to take administrative actions which provide
for the welfare of subordinates

;,n item, intended to predict this behavior:

Describe a situation in %hich an administrative decision af-
fecting the welfare of subordi1nates must be made, List five possible

decisions and ask the examinee to select the most 'appropriate de-
cision. This should sample (1) and (2) above.
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VI. Administering Research Projects
B. Dealing bith Subordinates

b. -Looking Out for Subordinates' .elfare
I. ARRANGED A SCHEDULE ACCEPTABLE3 TO SUBORDINATES

This behavior seems to involves

(1) Recognition that the convenience ard satisfaction of
subordinates should be considered in arranging a work
schedule

(2) Choosing or adopting a schedu) . compatible with subordi-
nates' convenience as far as possible in a specific
situation

An item intended to predict this behavior:

Describe a situation in which an administrative decision
affecting the schedule of a subordinate must be made. List five
possible decisions and ask the examinee to select the most appro-
priate decision. This shaliu4 sample (1) and (2) above.

VI. Administering Research Projucts
B. Dealing 1.th Subordinates

d. Sharing Responsibility
2. ASKED KiCR OR ACCEPTED SUBORDINATES' IDEAS.

This behavior seems to involve:

(1) A recognition that subordinates may contribute sub-
stantially to the solution of a technical problem

(2) A villintness to consider subordinates' suggestions
-_ specific situations

(3) A positive effort to solicit the suggestions of sub-
ordinates

An item intended to predict this behavior:

Describe a situation in which a technical decision in the
planning of a research project is to be rade and state the action
taken by the administ-rdto. The examinee is asked to select the 'action
he would take in the situation. This should sample (1), (2) and
(3) above.

VI. Administering Research Projects
C. Planning and Coordinating the `.ork of Groups

b. Estimating and SupplyinF Project Needs
1. OUTLINED AND SCIEDULED PERSONiEL NIMDS.

This behavior seems to involve:

(1) The ability to prepaa'e a detailed plan which includes
a breakdown of steps involved in the total project, working
hours required, and the number anrx type of personnel needed
for each step

(2) The ability to translate these plans into a working schedule,
assigning available personnel to specific units of work
throughout all phases of the schedule

(3) The ability to revise the schedule as demanded by current
personnel needs
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An item intended to predict this behavior:

Describe a situation which requires a revision in the work
schedule for a research project. List fivo possible actions and
ask the exauninee to select the most appropriate action. This sho1d
samplo (3) abcve.

VI. ;.dminisLerin, Research Projects
C. rlanming and Coordinating the lork of Groups

b. Estiuiatint and Supplying Project Needs
3. FAILED TO 0,UEST FZ CILITfILS VIA PROPMi CHAMELS.

This behavior seems to involve:

(1) Not knowing the proper channels through which to request
facilities

(2) In the event that these channels are not made explicit,
being unable to decide upon the most appropriate channels
through the use of social skills

An item intended to predict this behavior:

Describe a situatiun in vzhich facilities must be requested,
and list five alternative approaches for making the request.
A, sk the examinee to select the most appropriate action. This should
sample (2) above.

VI. Adminmstering Research Projects
C. Planning and Conrdinating the Work rf Groups

c. ORGANIZING THE Y.ORK OF PROJECTS.

This behavior seems to involve:

(1) Familiarity w-.th the over-all purposes of the research
program

(2) The ability to evaluate the contributions of individual
projects or phases of projects to these purposes

(3) The ability to assign appropriate priorities to them on
the basis of (1) and (2)

An item intended to predict this behavior:

Describe a research program and list its various phases. Ask
the examinee which phases are to receive the most, and which the
least, priority. This should sample (2) and (3) above.

VI. Administering Research Projects
C. Planning and Coordinating the Work of Groups

d. UNIFINNG kZITED GROUPS.

This behavior seems to involve:

(1) Recognition of the importance of unifying the wnrk of
related groups

(2) information ano techniques necessary to effect a func-
tional unification
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An item intended to predict this behavior:

Describe a situation in which an administato. maust select a
policy involving techniques to eoordinate the woric of several
divisions in a laboratory. List five policies and ask the ex-
aminee to select the policy that fills the purpose most ade-
quately. This should sample (1) and (2) above.

VI. Administering Research Projects

D. WAKING ADkINISTRATIVE DECISIONS

This behavior seems to involve:

(1) Making decisions when becessary
(2) Deciding on the basis of regulations il. force and the

problem at hand
(3) Arriving at the best decision possible

An item intended to predict this behavior:

Describe a situation in which an administrative decision
must be made and list five possible decisions. Ask the examinee
to select the most appropriate one. This should sample (1), (2),
and (3) above.

VI. Administering %•esearch Projects
L. Making Administrative Decisions

b. Following Regulations in Decisions
1. DEVIATED FROM STANDARD AD.!'NISTRATIVT PROCEDURE

TO HANDLE !EGENCY.

This behavior seems to involve:

(1) Familiarity with standard administrative procedure
(2) The ability to recognize an emergency situation
(3) The ability to make a judgwent that the situation

requires deviation from standard procedure

An item a•tended to predict this behavior:

Describe a particular emergency situation in which an ad-
ministrative decision must be made. Present alternative decisions,
one of whic.> calls for deviation fron stand.ard procedurf- to handdle
the emergency. In selecting this choice, the examinee rust per-
forn steps (2) and (3).

VI. Administering Research Projects
D. wkaing AdrwiListrative Decisions

c. Basing Decisions on Facts
-1. LZIDED ONLY AFTER tArIERiCG ALL PERTI.•E7T FJACTS.

This behavior seems to involve:

(1) An attitude of suspending judgment whert possible until
sufficient information is available

(2) Making decision to gather needed facts in specific
situations
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An item intended to predict this behavl:i,r o

Descrite a situation in wtich the work of tw groups is not

adequately coordinated. Give the examinee the opportunity to make
a decisiun concerning the tro 8UPS 00 io• fafli61.n1'igform.'t.en er to
suspend Judgment. This should sample (1) above.

VI. Administering Research Projects
E. Uoricing býith Other Groups

2. GOT OPOSING UFOUPS TO AGREE

This behavior 5eam~s to invwlve:

(1) The a-bility and desire to be tactful
(2) The ability and aesire to be persuasive
(3) Fairness

An item intended to predict this behavior:

Lescribe a situation in which two groups are in disagreement;
pre3ent aaearnative courses of actico in. haFidling the situation,
the best choice jiving the most opporturity for (1) and (2) to Le
exercised.

VI1. Acceptirg Organizational Responsibility
eA. er'orirng Own Work

b. Accepting Responsibility for Own t.ork
4. (-neffective) LFkT INCO'PLETE IO.FK IN SUCH CON-

DAiTON '4XAT OTfNRS CCULD NCT COkfLETE lT.

This bi'±ior seem to involve:

(2) The lack of a Doint of view that holds the PIj of the
re .- ch cver ctaer more per oial --als zndor

(7) T!:- iZ -,.•,y to reco,- ize t, nt luc;ing v -k in a con-
tt ottr3 to trry Lt on Lenefits the

cv-, 1 'xds cf the resea'.ii

An i. t e.t:,nt a t-- poriict this-.Kawr:

P>±ce an _-!-i' .ial in the posit' cf izavin: a p-o'oot a--d
aj.k -h( t :,2.ect t:.e act>. t hinheit pr.orit" o t.- -d
t!- r-,:.a., i.e., pr&:*cP'4..n1 to leave his3 work, that 54cz ._or
r.av c.ti:.u0 It post ufficie-tly.

V. ,',c c e v,-t 'r,-ar.dzationkI 'Aes-,_nsibility

, er-r: gr.. .7wn work
'. ,,ccctinr; Oan Ti-e and Effcrt

te n avior seie:;. q to invoclve:

-s tiva attrtude tcward the achievement of the central
-a! Jf a work proirar

2 nrsta:•irg or rcrrect ..dent'fCat'.-o, of the central
t7 af a %crx prograM

(J) A ,rw.• to undertake additi.n-Al work in an effort
to acnieve the central goal



An item intended to predict this behavior:

Describe a work program in which an administratle decision
must be reached concerning a man who took on additional work.
List five possible decisions and ask the exaL-inee to select the
most appropriate one. This ihould sample (1) and (2) above.

VII. Accepting Organizational Responsibility
A. Performing Own Work

c. Allocating Own Time and Effort
3. (Ineffective) LiPEIT TT!. DOING "ORE WORK O0, AN

ASSIG14LUT THAIN DEqABLE CC,GSIDRIiDG THE !ATURE
OF ME AaSIGiNNT.

This behavior seems to involve:

(1) The inability to understand or a failure to define the
central goal of a particular assignment, and/or

(2) The inability to keep the central goals of the research
af the primary criterion of quality and quantity of rork
desired

An item intended to predict this behavior:

Describe a situation in which a decision must be made concern-
ing allocation of time and effort and list five possible directions
toiiard which to all cate tine. Ask the examinee to select the most
appropriate. This should sample (1) and (2) above.

VII. Accepting Organizational hesponsibility
A. Performing Own YVork

c, 'llocting Oun Time and Effort
C. cH-GA.::ZF1EECU TO PURIT C:.HI& -OUT SEVERAL

This behavior seem- n itNr .ve:

(1) The ability to work at high efficiency, ,ýich seens to involve
(a) kMakz.ing notions sLrve as mny.nr desired pu-rposos as possible
(b) Doing no nore than proper prosecution cf task requires

(2) The desire to work efficient;ly

An item i rterided to predict this behavior:

Describe a situation in which a job zist be organLzed in the
most efficient ra+nner and list five pos3ible ways of organizing
the job. Ask the examinee to select the most efficient vay of
doing the Job. ThI3s shc.ld sample (1) above.
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VII. Accepting Organizational Responsibility
B. Assisting in the %ork of Others

3. KEPT INTERESTED PERSONS AN]D GROUPS FULLY INFORMED ON
PROGRESS OF PROJECT.

This behavior seems to involve:

(1) Understanding of the purpose of reporting on progress
regularly

(2) The ability to utilize appropriate techniques for reporting
on progress

(3) Concern for keeping others informed

An item intended to predict this behavior:

Describe a situation in which the writing of a progress report
is considered and in which an objection is raised to writing the
report. List five possible criticisms of the objection and ask the
examinee to select the most pertinent criticism. This shoald sample
(1) above.

VII. Accepting Organizational Responsibility
B. Assisting in the Work of Others

6. FOINTED OUT INADEQUACIES OF A PLAN, REGULATION, OR
POLICY TO GROUP RESPONSIBLE FOR IT.

This behavior seems to involve:

(1) The ability to recognize that a plan, regulation, or
policy is inadequate in certain respects

(?) The recognition that something should be done to remedy
the inadequacy

(3) The recognition that it is usually most desirable to
approach those responsible for the inadequacy first

An item intended to predict this behavior:

Describe a situation in which a plan for coordinating the work
of two groups is not wcrking efficiently, since the work of one group
is being delayed by the other group. List several actions that the
head of the former group might take, one of which is to confer wit'
the head of the slow group. Ask the examinee to select the most ap
propriate action. This should sample, iii part, (1), (2), and (3) above.

VII. Accepting Organizational Responsibility

C. SUBORDINATING PERSONAL INTZRESTS

This behavior seems to involve:

(1) The understanding of the central goals of a work program
(2) The recognition that, in addition to one'sown interests,

the interests or ideas of others might be of value in
achieving the central goals of a work program.
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An item intended to predict this behaviort

Describe a situation in wich a decision must be made concerning
the planning of the direction in which work of a project will go,
List five possible decisions and ask the examines to decide whether
it is advisable to subordinate the central goals of the project to
the supervisor's interests. This should sample (1)o ad (2) U6-
directly.

VII. Accepting Organizational Responsibility
D. Accepting Regulations and Supervision

1. REQUESTED CLARIFICATION OF ASSIGNLMENT MHEN DOUBT.

This behavior seems to involves

The r bility to recognize when a situation is ambiguous
and demands clarification

An item intended to predict this behavior:

Describe an ambiguous situation and require the examinee to
recognize it as such, by choosing a course of action that will lead
to clarificatiorn. This should sample the above.

VII. Accepting Organizational Responsibility
D. Accepting Regulations and Supervision

2. SOLICITED AID FROM SUPM•IO 1I HEN FACED kITH DIFFICULTIES.

This behavior seems to involve:

(1) Recognizing a situation that individual ia not capable of
coping with alone

(2) Realizing that it is most effective to request aid im-
mediately without wasting time

An item intended to predict this behavior:

Describe a situation calling for a decision that an individual
is not capable of making. From five possible lines of action, the
examinee must select the one that suggests asking for help from a
superior. In doing so. the examinee nmist perform (1) and (9) alvve,

VIII. Accepting Personal Responsibility
A. Adapting to Associates

1. CRITICIZED THE • ORK OF ANOTHER 1LITHOUT DISPARAGING
HIS EFFORTS.

This behavior seems to involve:

(1) A recognition that the feelings (egos) of others are in-
volved in their work, and that individuals perform better
if they are not personally criticized

(2) The ability to ofer a criticism or suggestion tactfully
through such techniques as (a) first discussing the prob-
lem to learn the individual's gzneral approach, knowledge,
and opinions about the problem, and (b) bringing in the
criticism or suggestion at an appropriate time and in a
tactful manner
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An item intended to predict this behavior:

Present a situation in which the work done by one staff mem-
ber has definite shortcomings, Allow examinee to decide whether
or not he# as a co-worker, would criticize the work of the other,
and if so, whether he would select the choice describing a criti-
cism least calculated to belittle the other.

VIII. Accepting Personal Responsibility
A. Adapting to Ansocela-es

4. (Ineffective) QUA RELL.MD 'WITH OR SPOKE RUDELY TO
OTHER STA.F t-B.-RS

This behavior seems to involve:

(1) The failure to recognize the importance of mainItairning
amicable relationshbcs with other staff members, and./or

(2) The inability to control one's behavior so that it is
compatible with maintaining amicable relationships.

An item intended to predict this behavior:

Describe a situation in which one of the staff members is
unnecessarily rude to another member of the staff. List five
other courses of action and ask the examinee to select the mostappropriate one. This should sample (1) above.

VIII. Accepting Personal Responsibility
B. Adapting to Job Demands

2. CONTINUED TO VvORK ACCORDING TO PLAN IN SPITE OF
OBSTACLES OR OPPOSITION.

This behavior seems to involve:

(1) A continuing strong conviction that the plan of a partic-
ular piece of work is the best available for that work

(2) The skills necessary to act on that conviction in the
face of opposition

(3) The ability to avoid being dissuaded from fulfilling that
conv4 ction

An item intended to predict this behavior:

Describe a situation in which a man is convinced that his
present way of attacking a problem is the plan that should be
followed; also describe various obstacles to fulfilling the plan.
The examinee mast choose to continue with the plan when offered
five choices of action to be taken.
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VIl. Accepting Prsonal Responsibility

C, MEETI3 PEISONAL COUNITUNETS

This behavior seems to involves

(1) Concern for meeting commitments
(2) Willingness to put forth considerable effort in order to

meet commitments
(3) Acceptance of responsibility for failure to meet commit-

ments and/or efforts to take the "next beat" course

An item intended to predict this bthavior:

Describe a situation in which there is a failure to meet a
commitment. List five possible ways of reducing the seriousness
of the failure and ask the extainee to select the most effective
way. This should sample (3) above.

VIII. Accepting Personal Responsibility
C. Meeting Personal Commitments

1. (Ineffective) FAILED TO PERFORM A SPECIFICALLY
ASSIGNED TASK TO 14HICH HE HAD AGREED.

This behavior seems to involve:

(1) Concern for meeting commitments
(2) Willingness to put forth considerable effort in order

to meet commitments

An item intended to predict this behavior:

Describe a situation in which an individual has made a
commitment but finds that he will have considerable difficulty
in meeting it. A list of alternative lines of action is presented.
The examinee should choose the alternative indicating that the
individual will meet his commitment even though it involves per-
sonal inconvenience. In order to prevent the item from being too
obvious the correct answer is limited to only a part of what is
considered to be the best action in this situation. This should
sample (1) and (2) above.

VIII. Accepting Personal Responsibility

D. BEI•G FAIR AND ETHICAL

This behavior seems to invclvet

(1) Considering or presenting all evidence objectively
(2) Being truthful in all commu-Tcations
(3) Giving credit where credit is due
(4) Taking responsibility for own actions

An item intended to predict this behavior:

Describe a situation where critic'sm may be expected if (1)
is done; examinee must recognize that (1) is nevertheless neu•o-
sary. This recognition of the necessary action does not, of course,
assure that the examinee would actually perform comparable behavior.
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Lescribe a situation in which an error has been comoitted and
list f:-ve possible reasons offared by the individual who made the
error. Ask tLM exaninee to select the most ethical reason. This

should sample (4) above.

VIII. Accepting Personal Responsibility
D. Being Fair and Ethical

2. GAVE CREDIT FOR IDEAS OR WORK TO THOSE RESPONSIBLE.

This behavior seems to involve:

(1) A concern for fair distributicn of credit for ideas or
other work

(2) A recognition that all who had a responsible part in a
project should be given credit

An item intended to predict this behavior:

Describe a situation in which an administrative policy must
be set concerning distribution of credit for work. List five pos-
sible policies and ask the examinee to select the most ethical
policy. This should sample (1) and (2) above.

VIII. Accepting Personal Responsibility
E. Showing Interest in Work

1. WORKED ON OWN TI1E TO IMPROVE TECHNICAL KNOWLEDGE
AND PROFICIENCY.

This behavior seems to involve:

A strong interest in and desire to learn more about
one's work

An item intended to predict this behavior:

Describe briefly the work of a group of five research workers
concerned with the same project. Include in the description the
actions of each which might indicate interest in the work, the action
of one being extensive study of material related to the problem on
his own time. The actions of the others should be less outstanding.
Ask the examinee to evaluate the men by selecting the one who the
evidence suggests would be the most desirable worker. The item would
measure recognition of the value of personal effort to improve own
technical knowledge and proficiency.

VIII.. Accepting Personal Responsibility
E. Showing Interest in Work

sý, ASKED SUBORDINATES TO EDUCATE HIM BY EXPLAINING
THEIR VORK IN DETAIL.

This -behavior seems to involvO:

(1) A strong interest in one's work
(2) A recognition that a subordinate, by a detailed explnna-

tion of his woric, night be able to add to the information
of a supervisor 57



An item intended to predict this behaviort

Describe a situation in which a supervisor asks a subordinate
to report on the details of his work* The examines is asked tV
evaluate this actioni This should sempls (2) above.
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Appendix IV

DISTRIBUTIONS CF RESfONLES FOR EACH ITEM OF THE FINAL TRYOUT FORMS

Appendix IV contains tabulations of the number of examinees se-
lecting each response for final tryout forms of test items. Lx-
aminees included those groups described in the project report f-r
the final tryouts held at the University of Pittsburgh and Iowa
State College. In addition, data obtained from the earlier try-
outs were included whenever the particular item remained unchanged
in both earlier and final tryout forms. The total number of re-
sponses, therefore, varies for individual items.

The data are presented in two tables, for Tryout Form A (75 itSms)
and Tryout Form B (90 items). These forms contain the same items
used in the final tryouts, although individual tryout groups did
not take all of the items contained in these two forms. Each table
lists the item number, number of examinees selecting response A, B,#
C, D, or E, the number omitting the item, and the total number of
examinees attempting the item. In each case the response intended
as correct is underlined.

The final form of the test was developed from the tryout forms after
revision based on tryuut catp and critical review. The data re-
ported here apply only to the tryout forms.
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6 6 46 33 16 -7 4 182 1 4 4 99 26 5 139
7 V1§ 50 32 13 3 176 45 2 16 151 4 0 5 180
8 14 L-0 16 2 9 24 175 46 9 11 26 20 109 4 179
9 30 21 4 3 108 4 170 47 8 24 11_ 5 1 18o

10 11 29 8 2 47 5 166 48 1 V 16 25 7A14j•10 2±3

11 13 2 6 23 111 9 164 44 19 15 61 55 15 209
12 39 40 53 10 11 10 163 50 62 22 272524 12 172
1320 829770 1617 160 51 2759 31 9 4 3 203
14 96019220 1528 160 52 1o32 10 10 3328 9 193
15 1 10 8 I_-0 5 5 159 5364 41 8 26 32 17 161

16 2 1 U 5 1 10 156 54 10 j3 23 1 22 6 197
17 7 54 46 10 12 26 155 55 40 LB 19 23 25 6 161
18 5 24 8 8 82 28 155 56 78 33 8 14 9 7 154
19 8 6 7 17 98 16 152 57 7 10 12 J.29 26 3 187
20 0 8 4 12111 8 152 58 5 2 78 4618 2 151

21 22 12 12 67 35 4 152 59 9 17 65 1 0 2 144
22 0 5 9 100 29 4 147 6o 66 1 12 58 32 2 171
23 1 LL 5 5 24 11 192 61 33 17 13 66 15 3 167
24 4 27 6O, 21 64 13 189 62 5 11 2 18 11O 1 137
25 99 22 16 4 52 12 207 63 1 7 15: 10 7 o 63

A6.5~ ~ 3 64 16 20 o~4. 6-3
27 93 4 28 20 12 22 179 65£•21d 4 2 4 0 63
28 23 '51 23 ý2 12 17 179 66 2 4 13 29 15 0 63
29 18 10 15 28 26 0 176 67 15 7 6 6 29 0 63
30 10 15 57 14 33 9 168 68 3 4 L C 3 o 62
31 a 75 8 7 16 8 167 69 lo 1 8 3 0 61
32 5 6 20 ý 22 8 166 70 17 0 22 17 5 0 61
33 5 19 14 72 4510 165 71 19 3 4.1 3 1 61
34 6 1 6 5 137 9 164 721 7 2 12 16 21 1 61
35 -24 2 4 30 413 164 7.3 411 1 L,2 0 6

361 5 3 111 30 9, 4 1621 74_ý4_26 8 142'~ 6
371 6o 28 9 47 9 7 160 21 28 8 0 1 1 61
38 70 23 26 15 9 12 155



xai?•i r• i

SA 3 C z, , .it o.ta1 Itaum *0 . B C flE £ R iTOWaI

1 a 1339 2 77 169 6 2 35 16 5 0 62

7 c5 2 1962 4 149k : 00 0 13 48 1 62

3 6 61 177 b 9 1(Z. 48 3 13 11 10 25 0 62

4 74 38 19 6 23 4 164 49 6 1 2 3 2 0 62
5 101 6 10 3 1 5 166 50 6 2 9 0 0 62

6 2 0 d8 6 22 8 166 51 8 1 3 50 0 0 62
7 914 4 3A"I0 3 164 52 2 256 1 1 0 62
"8 12 122 19 0 9 0 162 53 5 33 22 0 2 0 62

9 137.627 77 5 137 54 5 6 L6 212 1 62

10 0 018_83 24 6 136 55 1 9 2 6_45 0 63

11 1 1 63 26 49 6 156 56 0 49 3 6 4 0 62
12 191086 1 9 8 133 57 4 36 016 5 0 61
13 4 137 4 2 1 0 145 58 1 71628 9 0 61
14 104 12 5 3 7 0 131 59 1 1 14 86? 0 90
15 2 3 44 395 0 147 60 6 43 3 5 4 0 6).

16 3 678 5 "8 0 142 61 11865 1 3 0 •'8

17 6 7.69 3525 2 144 62 40 36 4 5 2 87
18 3 7 57 27 L 5 1143 63 0 13 40 7 2 0 62
19 29 L 92 513 143 64 2112 1 4 48 1 87
20 290 8 9 14 2 125 65 51 2 2 5 1 0 61

21 123 8 2 22 2 142 66 0 1 9 51 1 0 62
22 2 4 1 1 55 0 63 67 6 2 21 29 0 0 62
23 1114 1 233 1 62 6e 2831 1 00 1 61
24 10 7 31 7 7 0 62 69 1 7 7 62 3 0 80
25 1 11 25 9 16 0 62 70 10 51531 0 61

26 9 2 19 11 51 0 92 -71 2 6 5 41 6 0 60
27 3 1 3 055 C 62 72 619 6 245 0 78
28 3 L 3 2 2 0 62 73 151815 920 1 78
29 5 2845 112 0 91 74 25 132 1 0 0 59
30 0 5,4 1 7 0 62 75 0 1 1U4h 2 5 9

31 12 8 8 4310 1 82 76 5 7 22 52 29 1 116
32 3 9 45 2 3 0 62 77 64 26 15 4 5 1 M
33 36 12 4 2 8 0 62 7b 3 2 11i 6? I 115
34 0 L 2 7 1 0 62 79 9 3 654 42 1 115
35 10 5138 4 26 0 63 80 2 333 5521 1 115

36 8at 0201 0 89 0 0102 0 12 0 114
37 2 6 10 2 42 0 62 82 25 2 74 112 0
38 49 7 L3 1 81 83 321 7 .67 16 0114
39 4 1 7 3 48 1 62 84 S5 4 - 5 1 1•4

40 28 L1C-16 2 o 62 8 5 62 4 12 71 1 114

41 2 1IL .2 1 0 62 86 8 73 12 10 8 3 U4
42 15 " 1_3 22 2 0 63 87 .1 42 7 13 39 2 114

43 2 0 13 46 1 0 62 68 7 32 6 19 48 2 1U
4 5 0 39 7 10 1 62 dg 3 7_ 8 18 8 1 115
L5 o 47 6 5 4 0 62 90 33 5 4 44 28 0 114


